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Final Report: 2010-2014 Akamai Workforce Initiative 

Grant #FA9550-10-1-0044 
 
Major goals of the project 

This	   project	   builds	   on	   a	   long	   history	   of	   workforce	   development	   in	   science,	   technology,	  
engineering	  and	  mathematics	  (STEM)	  related	  to	  astronomy,	  remote	  sensing,	  and	  Air	  Force	  
related	   facilities	   in	  Hawaii.	  The	  Akamai	  Workforce	  Initiative	  (AWI)	  was	  developed	  by	  the	  
Center	   for	   Adaptive	   Optics	   (CfAO)	   education	   program,	   headquartered	   at	   University	   of	  
California	   Santa	   Cruz	   (funded	   by	   NSF	   Science	   &	   Technology	   Center	   program,	   AST-‐
9876783).	  It	  began	  as	  “Akamai”	  –	  which	  means	  smart	  or	  clever	  in	  Hawaiian	  –	  in	  2002	  when	  
a	   small	   group	   of	   leaders	   convened	   by	   the	   CfAO	   met	   on	   Maui	   and	   launched	   a	   new	  
partnership	  aimed	  at	  increasing	  Maui’s	  capacity	  to	  develop	  a	  local	  workforce.	  The	  CfAO	  had	  
just	  piloted	  a	  new	  model	  program	  that	  was	  carefully	  designed	  to	  advance	  college	  students	  
into	  science	  and	  technology	  careers,	  and	  the	  first	  action	  of	  the	  new	  partnership	  was	  to	  pilot	  
this	   model	   on	   Maui	   in	   2003.	   This	   became	   the	   first	   cohort	   of	   the	   Akamai	   Internship	  
Program,	  which	  has	  continued	  every	  year	  since	  then.	  In	  addition,	  plans	  for	  a	  new	  four-‐year	  
degree	   program	   in	   engineering	   technology	   began	   and	   became	   the	   long-‐term	   goal	   of	   the	  
partnership.	   In	  2004	  Akamai	  expanded	  to	  Hawaii	   Island	   in	  a	  partnership	  with	  W.M.	  Keck	  
Observatory	  that	  soon	  engaged	  all	  the	  major	  Mauna	  Kea	  observatories.	  Akamai	  continued	  
to	  grow	  and	  was	  funded	  for	  many	  years	  by	  the	  CfAO,	  and	  is	  considered	  to	  be	  an	  important	  
legacy	  of	  the	  center.	  

In	  2007,	  when	  the	  end	  of	  CfAO’s	  NSF	  funding	  was	  in	  sight,	  the	  National	  Science	  Foundation,	  
the	  Air	  Force	  Office	  of	  Scientific	  Research	  (AFOSR),	  and	  the	  University	  of	  Hawaii	  all	  began	  
investing	  in	  Akamai.	  Akamai’s	  administrative	  home	  shifted	  to	  the	  Institute	  for	  Astronomy	  
(IfA)	   and	   new	   headquarters	   were	   established	   at	   the	   IfA	   Advanced	   Technology	   Research	  
Center	  in	  Pukalani,	  Maui.	  UC	  Santa	  Cruz	  continued	  to	  play	  a	  major	  role	  in	  Akamai.	  At	  about	  
the	   same	   time,	   UC	   Santa	   Cruz	   made	   a	   commitment	   to	   institutionalize	   CfAO’s	   successful	  
education	  program,	  which	  became	  the	  Institute	  for	  Scientist	  &	  Engineer	  Educators	  (ISEE),	  
and	   home	   to	   CfAO’s	   intellectual	   property.	   This	   grant,	   along	   with	   a	   grant	   from	   the	   NSF	  
(#AST-‐0836053)	   utilized	   the	   CfAO/ISEE	   infrastructure	   in	   place	   to	   expand,	   scale-‐up,	   and	  
make	   new	   contributions.	   With	   this	   new	   infusion	   of	   resources,	   the	   specific	   goals	   of	   the	  
project	  were	  to:	  
	  
• Prepare	   local	   students	   for	   careers	   in	   STEM,	   in	   particular	   for	  Hawaii’s	   AF	   related	   and	  

relevant	  activities	  
• Increase	  the	  capacity	  of	  the	  Hawai‘i	  scientific	  and	  technical	  community	  to	  teach	  diverse	  

learners	  and	  design	  effective	  research	  experiences	  and	  laboratory	  courses.	  
• Increase	   the	   participation	   of	   women,	   Native	   Hawaiians,	   and	   other	   underrepresented	  

groups	  in	  engineering	  technology	  education	  and	  employment	  in	  Hawai‘i.	  
• Expand	  and	  enhance	  workforce	  development	  capacity	   in	  Hawai‘i	   through	  engagement	  

of	  employers	  and	  the	  current	  workforce	  
	  
	  



Major	  Activities:	  
	  
AWI	  includes	  the	  following	  five	  interwoven	  components:	  

1. Professional	  development	  
2. Internships	  	  
3. Development	  of	  a	  new	  degree	  program	  
4. Industry	  network	  
5. Research	  &	  development	  

	  
The	  weaving	   together	   of	   these	   components	   through	   a	  model	   developed	  by	   the	  CfAO	   is	   a	  
central	  feature	  of	  AWI.	  Early	  career	  scientists	  and	  engineers	  (primarily	  graduate	  students	  
and	   postdocs)	   participate	   in	   programs	   that	   prepare	   them	   to	   be	   effective	   and	   inclusive	  
educators,	  and	  put	  what	  they	  learn	  into	  practice	  by	  teaching	  or	  mentoring	  undergraduates	  
(see	   Attachment	   1).	   The	   productivity	   of	   AWI	   comes	   from	   the	   utilization	   of	   a	   well-‐
established	   education	   infrastructure,	   sustained	   effort	   to	   improve	   and	   scale	   up	   programs	  
using	  evidence-‐based	  approaches,	  and	  rigorous	  studies	  that	  create	  new	  knowledge	   in	  the	  
field	  of	  STEM	  workforce	  development,	  all	  seamlessly	  interwoven.	  ISEE’s	  programs,	  unique	  
research	   and	   development	   group,	   and	   the	   network	   of	   employers	   from	   Hawaii’s	  
observatories,	   companies,	   and	   government	   facilities	  were	   already	  well	   established.	  With	  
funding	  from	  this	  grant	  and	  other	  sources,	  AWI	  was	  able	  to	  make	  a	  major	  contribution	  to	  
the	   STEM	   workforce	   in	   Hawaii.	   In	   addition,	   new	   needs	   and	   unsolved	   problems	   were	  
addressed,	  capacity	  was	  built,	  and	  studies	  were	  conducted	  that	  could	  only	  be	  accomplished	  
by	   the	   continuity	   afforded	   by	   long-‐running	   CfAO/ISEE	  programs.	   This	   section	   includes	   a	  
brief	  summary	  of	  how	  the	  major	  activities	  were	  utilized	  and	  improved.	  	  
	  
1. Professional	  development	  of	  scientists	  and	  engineers	  
ISEE	   leads	   a	   national	   effort	   to	   improve	   STEM	   education	   and	  workforce	   development	   by	  
transforming	  how	  the	  next	  generation	  of	  scientists	  and	  engineers	   teach	  and	  mentor.	  This	  
objective	   addresses	   problems	   in	   STEM	   education	   at	   the	   source:	   how	   colleges	   and	  
universities	   teach	   STEM	   affects	   the	   STEM	   workforce,	   public	   STEM	   literacy,	   and	   K-‐12	  
teachers.	   Because	   today’s	   graduate	   students	   are	   tomorrow’s	   college	   and	   university	  
instructors,	  preparing	  them	  to	  be	  effective,	  inclusive	  educators	  will	  make	  lasting	  change.	  In	  
addition,	  many	  graduate	  students	  will	  enter	  non-‐academic	  jobs,	  where	  they	  will	  be	  mentors	  
and	   contribute	   to	   working	   environments	   that	   also	   need	   change	   to	   be	   more	   inclusive.	  
Unfortunately,	  there	  are	  very	  few	  programs	  like	  ISEE,	  and	  graduate	  students	  are	  trained	  in	  
the	  way	  that	  their	  professors	  were,	  perpetuating	  the	  cycle.	  	  
	  	  
ISEE’s	   Professional	   Development	   Program	   (PDP)	   prepares	   STEM	   graduate	   students,	  
postdocs,	  and	  others	  professionals	   to	  be	  effective,	   inclusive	  educators.	   	  The	  program	  also	  
develops	  professional	   skills	   that	  broaden	  participants’	   career	  options.	  Participants	   in	   the	  
PDP	   attend	   two	   intensives,	   and	   then	   work	   on	   a	   small	   team	   to	   design	   and	   teach	   an	  
instructional	  unit,	  with	  ongoing	  support	  from	  PDP	  instructors	  (for	  details	  see	  “professional	  
development	  opportunities”).	  They	   typically	   spend	  100	  hours	   each	  year	   they	  participate,	  
carefully	  and	  intentionally	  designing	  an	  inquiry	  activity.	  An	  essential	  element	  of	  the	  PDP	  is	  
the	   teaching	   experience.	   Unlike	   many	   workshops	   and	   courses,	   all	   PDP	   participants	   put	  



what	   they	   learn	   into	  practice.	   ISEE’s	  PDP	   is	  much	  more	   than	  a	  program.	   It	   is	   a	  dynamic,	  
continually	  evolving	  community	  of	   scientist-‐	  and	  engineer-‐educators	  who	  utilize	   the	  PDP	  
infrastructure	  to	  innovate	  and	  grow.	  In	  addition	  to	  directly	  training	  116	  participants	  during	  
the	  project	  period,	  refinements	  were	  made,	  solutions	  to	  ongoing	  program	  challenges	  were	  
implemented,	   capacity	   was	   expanded,	   and	   objective	   measurements	   of	   the	   PDP’s	   impact	  
were	  made.	  	  
	  
2. Internships	  to	  engage	  college	  students	  in	  authentic	  projects	  and	  practices	  
To	  directly	  contribute	  to	  developing	  a	  diverse,	  local	  STEM	  workforce,	  the	  initiative	  utilized	  
the	  Akamai	  Internship	  Program,	  a	  program	  developed	  by	  the	  CfAO/ISEE.	  College	  students	  
from	  Hawaii	   are	   recruited	   and	   then	   placed	   at	  Maui	   industry	   and	   Big	   Island	   observatory	  
sites,	  where	  they	  complete	  an	  authentic	  workplace	  project	  under	  the	  guidance	  of	  a	  mentor.	  
The	   carefully	   designed	   model	   focuses	   on	   engaging	   student	   interns	   with	   an	   authentic	  
project	   in	   the	   workplace,	   first	   preparing	   them	   in	   an	   intensive	   course	   taught	   by	   PDP	  
participants,	   and	   then	   throughout	   their	   experience	   through	   weekly	   meetings	   and	  
communication	  assignments.	  Key	  to	  this	  experience	   is	  that	  each	  student	  has	  a	  productive	  
project	  –	  one	  that	  balances	  educational	  outcomes	  for	  the	  intern	  with	  the	  authentic	  needs	  of	  
the	   internship	   site.	   The	   model	   of	   this	   program	   is	   shown	   in	   Attachment	   2,	   along	   with	  
outcomes	  (also	  included	  in	  the	  “impact”	  section	  of	  this	  report).	  During	  the	  project	  period,	  
112	  interns	  joined	  the	  program.	  
	  
In	  addition	  to	  directly	  supporting	  students	  in	  the	  program,	  this	  project	  supported	  studies,	  
development	  of	  new	  tools,	  and	  refinements	  of	  strategies	  that	  have	  positioned	  the	  program	  
to	   scale	   up.	   A	   longitudinal	   study	   combined	   cohorts	   from	  CfAO/ISEE	   and	  AWI	   to	   analyze	  
persistence	  rates	  and	  relate	  them	  to	  demographics	  and	  aspects	  of	  students’	  experience	  in	  
the	  program.	  New	  tools	  and	  activities	  were	  developed	  to	  support	  more	  effective	  mentoring,	  
including	  a	   research-‐based	   framework	  and	  set	  of	   tools	   to	  help	  mentors	  design	  and	  guide	  
students	  in	  productive	  projects.	  
	  
3. Development	  of	  a	  new	  engineering	  technology	  4-‐year	  degree	  program	  
As	   envisioned	   in	   2002,	   an	   Engineering	   Technology	   Bachelor	   of	   Applied	   Science	   (BAS)	  
degree	   is	   now	   offered	   at	   University	   of	   Hawaii	   Maui	   College	   (UHMC),	   stimulating	  
institutional	  change	  from	  a	  2-‐year	  to	  4-‐year	  degree	  college.	  As	  described	  in	  the	  “impacts”	  
section	  of	  this	  report,	  the	  curriculum,	  courses,	  articulation	  agreements,	  student	  monitoring	  
processes,	   and	   approval	   process	  were	   all	   accomplished	   through	   this	   project.	   The	   overall	  
program,	  and	  several	  targeted	  courses	  were	  designed	  with	  four	  focused	  curricular	  inputs:	  
workforce	   needs,	   inquiry,	   equity,	   and	  Hawaii	   socio-‐cultural	   context.	   Twenty-‐six	   students	  
have	  enrolled	  in	  the	  program	  to	  date;	  eight	  have	  graduated;	  and	  six	  of	  the	  eight	  graduates	  
are	   employed	   in	   STEM	   jobs	   on	   Maui.	   Maui	   is	   a	   small	   community,	   and	   the	   number	   of	  
students	   served	   by	   this	   program	   are	   correspondingly	   small,	   but	   the	   program	   fills	   an	  
extremely	  important	  need,	  and	  will	  continue	  as	  a	  new	  institutionally	  supported	  program.	  
	  
4. Industry	  network	  
The	  authentic	  engagement	  of	   the	   current	  workforce	  and	  employers	   in	  AWI	  activities	   is	   a	  
hallmark	  of	  the	  initiative	  that	  keeps	  activities	  grounded	  in	  addressing	  authentic	  workforce	  
needs,	   and	   mobilizes	   those	   that	   are	   in	   the	   current	   workforce	   to	   help	   prepare	   the	   next	  



generation.	  Building	  on	  CfAO’s	  decade	  of	  work	  with	  companies,	  observatories,	  government	  
entities,	   higher	   education	   institutions,	   and	   community	   organizations,	   the	   network	   was	  
expanded,	  and	  structured	  in	  news	  ways	  to	  have	  a	  greater	  impact.	  New	  career	  development	  
workshops	   directly	   involving	   industry	   membership	   were	   designed	   and	   implemented.	  
Through	  focus	  groups,	   interviews,	  and	  working	  sessions,	  the	  project	  established	  the	  most	  
important	  entry	   level	  skills,	  developed	  new	  mentoring	  workshops,	  and	  demonstrated	   the	  
ways	   that	   students	   can	   contribute	   to	   real	   problems	   at	   industry/observatory	   sites	   (see	  
Attachment	  2).	  
	  
5. Research	  &	  development	  
AWI	   utilizes	   ISEE’s	   unique	   research	   and	   development	   group	   to	   develop	   and	   implement	  
objective	   assessment	   and	   evaluation	   tools,	   generate	   new	   knowledge	   on	   education	   and	  
workforce	  development,	  and	  translate	  research	  into	  practice.	  With	  support	  from	  this	  grant,	  
curricular	  inputs	  (workforce	  needs,	  inquiry	  and	  equity)	  were	  translated	  into	  tools	  that	  can	  
be	  used	  for	  curriculum	  and	  professional	  development,	  which	  are	  now	  used	  broadly	  in	  ISEE	  
for	  professional	  development.	  As	  stated	  above,	  a	  longitudinal	  study	  of	  internship	  outcomes	  
was	   conducted.	   Combining	   results	  with	   prior	   CfAO	   studies	   on	   the	   same	   program	  model,	  
new	  knowledge	  has	  been	  generated	  about	  effective	  mentoring,	  including	  findings	  that	  have	  
practical	   implications	   for	   formal	   undergraduate	   education.	   Finally,	   using	   the	   results	   of	  
these	  studies,	  and	  the	  research	  findings	  of	  others,	  new	  tools	  and	  workshops	  were	  designed	  
to	  support	  more	  effective	  mentoring.	  	  
	  
	  
 
Significant	  results	  
 
This	  section	  of	  the	  report	  focuses	  on	  what	  has	  been	  learned	  from	  the	  project	  that	  informs	  
the	   field	   of	   STEM	   workforce	   development.	   Building	   on	   CfAO/ISEE’s	   long	   history	   and	  
infrastructure,	  evaluation,	  assessment	  and	  research	  studies	  were	  conducted,	   that	  provide	  
new	  perspectives	  on	  workforce	  development.	  Examples	  of	  findings	  in	  two	  major	  areas	  are	  
described	  below:	  
	  
1.	  Addressing	  STEM	  workforce	  needs	  by	  retaining	  today’s	  college	  students	  
	  
1A.	  STEM	  persistence	  rate	  of	  79%	  	  
To	   date,	   222	   college	   students	   from	   Hawaii	   have	   participated	   in	   the	   Akamai	   Internship	  
Program	  (112	  during	  this	  project	  plus	  110	  supported	  by	  CfAO).	  The	  students	  are	  diverse	  
and	   reflective	   of	   the	   demographics	   of	   the	   state	   of	   Hawaii:	   23%	   identify	   as	   Native	  
Hawaiian/Pacific	  Islanders,	  52%	  as	  being	  from	  underrepresented	  minority	  groups,	  42%	  as	  
women,	  and	  37%	  community	  college	  students.	  The	  program	  focuses	  on	  early	  engagement	  
of	  college	  students:	  57%	  of	  participants	  in	  the	  internship	  program	  had	  only	  finished	  their	  
freshman	  or	  sophomore	  year.	  The	  majority	  of	  students	  participating	  in	  the	  program	  are	  in	  
engineering,	  computer,	  and	  technology	  focused	  majors,	  which	  often	  have	  persistence	  rates	  
of	   less	   than	   40%.	  More	   than	   90%	  of	   alumni	   from	   the	   program	  were	   located	   in	   order	   to	  
learn	   about	   their	   education	   and	   career	   progress;	   79%	  of	   participants	   persisted	   in	   STEM	  



three	  years	  after	  entering	  the	  program,	  either	  entering	  the	  STEM	  workforce	  or	  enrolled	  in	  a	  
STEM	  program	  of	  study.	  
 
1B.	  Underrepresented	  and	  majority	  groups	  persist	  at	  same	  rate	  
Chi-‐square	   tests	   were	   performed	   to	   determine	   whether	   there	   were	   differences	   in	  
persistence	   rates	   for	   students	   with	   different	   background	   characteristics,	   which	   other	  
studies	   have	   shown	   to	   be	   correlated	  with	   differences	   in	   STEM	  persistence	   rates,	   and/or	  
college	   persistence	   rates	   in	   general.	   The	   persistence	   rate	   of	   men	   and	   women	   in	   our	  
program	  were	   statistically	   the	   same	   (p	   =	   0.49),	   as	  were	   persistence	   rates	   of	   those	   from	  
underrepresented	  minority	  groups	  versus	  majority	  groups	  (p	  =	  0.21).	  We	  devised	  a	  scheme	  
to	   code	   for	   students’	   family’s	   college	   experience	   from	   1-‐9	   and	   similarly	   looked	   for	   a	  
correlation	  to	  whether	  students	  persisted	  or	  not,	  and	  there	  was	  no	  statistically	  significant	  
difference:	  F(1,	  247)	  =	  1.003,	  p	  =	  0.31.	  These	  results	  are	  important	  not	  only	  because	  they	  
provide	  clear	  evidence	  of	   the	  program’s	  effectiveness,	  but	  also	  because	   they	  suggest	   that	  
the	  students’	  persistence	   in	  STEM	  is	  more	  about	   their	  experience	   in	  college	  directly	   than	  
their	  background.	  
 
1C.	  Students’	  college	  GPA	  was	  not	  a	  predictor	  of	  persistence	  in	  STEM	  
Students	   accepted	   into	   the	   Akamai	   Internship	   Program	   enter	   with	   a	   wide	   range	   of	  
backgrounds,	   including	   a	   great	   deal	   of	   variation	   in	   their	   prior	   academic	   performance,	   as	  
measured	   by	   their	   grade	   point	   average	   (GPA).	   The	   GPA	   range	   of	   students	   accepted	   is	  
typically	  2.5-‐4.0;	  the	  median	  GPA	  is	  3.3.	  In	  other	  words,	  the	  program	  does	  not	  just	  take	  the	  
highest	  performing	  students,	  but	  accepts	  many	  students	  who	  are	  earning	  B	  and	  C	  grades.	  
The	  selection	  process	  considers	  grades	  but	   looks	  at	  many	  other	  things;	  an	  indication	  that	  
the	  student	  is	  motivated,	  hardworking,	  dependable,	  and	  able	  to	  work	  on	  a	  team	  holds	  more	  
weight	  than	  earning	  A’s	  in	  courses.	  The	  difference	  in	  GPA	  for	  those	  who	  persisted	  in	  STEM	  
(mean	  =	  3.40)	  and	   those	   that	  did	  not	   (mean	  =	  3.32)	  was	  not	   statistically	   significant,	  F(1,	  
241)	   =	   1.13,	   p	   =	   .29.	   There	   are	   two	   important	   aspects	   to	   these	   findings:	   1)	   many	   high	  
performing	  students,	  who	  start	  college	  intending	  to	  pursue	  a	  STEM	  degree,	  leave	  STEM,	  not	  
just	   those	  who	   are	   under-‐performing;	   and	   2)	   students	  who	   earn	   B’s	   and	   C’s	   persist	   and	  
successfully	  enter	  the	  workforce.	  Given	  the	  increasing	  demand	  for	  a	  U.S.	  STEM	  workforce	  –	  
at	  multiple	  degree	  levels,	  not	  just	  PhDs	  –	  these	  findings	  suggest	  a	  closer	  look	  at	  why	  high	  
performing	  students	  leave	  STEM,	  and	  a	  broader	  view	  of	  who	  can	  be	  successful	   in	  a	  STEM	  
career,	  and	  what	  the	  degree	  pathways	  are.	  
 
1D.	  How	  students’	  projects	  are	  designed,	  and	  mentor-‐student	  interactions	  are	  
important	  
The	   ISEE	   research	  &	  development	  group	   conducted	  a	   study	   that	   explored	  whether	   there	  
was	  any	  correlation	  between	  students’	  self-‐reported	  experience	   in	  the	  program	  and	  their	  
persistence	   in	  STEM.	   	  At	   the	  end	  of	   the	  program	  each	  year,	  students	  were	  given	  a	  survey	  
that	  asked	  them	  to	  report	  on	  their	  experience,	  such	  as	  how	  they	  valued	  various	  aspects	  of	  
the	  program	  (short	  course,	  experience	  at	  their	  internship	  site,	  overall	  program)	  and	  some	  
questions	   more	   specifically	   about	   their	   project.	   The	   only	   question	   that	   showed	   any	  
correlation	   to	   whether	   students	   persisted	   in	   STEM	   was	   a	   question	   about	   the	   level	   of	  
challenge	   provided	   by	   their	   project.	   Students	   who	   perceived	   their	   project	   to	   be	  
“challenging”	  were	  move	  likely	  to	  persist	  in	  STEM,	  compared	  to	  those	  who	  perceived	  their	  



project	   as	   “not	   being	   challenging	   enough.”	   Though	   this	   is	   just	   one	   question,	   it	   becomes	  
more	   compelling	   when	   combined	   with	   earlier	   studies	   conducted	   by	   the	   CfAO,	   in	   which	  
findings	   indicated	   that	   a	   student’s	   project	   and	   mentor-‐student	   interactions	   had	   a	  
significant	  impact	  on	  the	  students’	  experience.	  These	  findings	  inform	  the	  field	  of	  mentoring	  
–	   an	   extremely	   important	   part	   of	   workforce	   development	   –	   that	   has	   largely	   focused	   on	  
everything	   except	   the	   trainee’s	   actual	   STEM	   work,	   which	   is	   the	   vast	   majority	   of	   their	  
experience	  in	  internships.	  
 
2.	  Effective	  professional	  development	  of	  early	  career	  scientists	  and	  engineers	  
 
2A.	  Competency	  in	  designing	  an	  inquiry	  learning	  experience	  
All	   PDP	   participants	   design,	   teach	   and	   assess	   an	   inquiry	   activity.	   In	   a	   study	   carried	   out	  
during	   this	   project,	   an	   assessment	   tool	   was	   developed	   to	   identity	   specific,	   observable	  
“inquiry	   indicators”	   to	   assess	   how	   well	   participants	   accomplished	   this	   task,	   Findings	  
indicated	  that	  70%	  of	  participant	  teams	  demonstrated	  a	  high	  level	  of	  proficiency.	  The	  other	  
30%	  were	  still	  considered	  a	  significant	  improvement	  over	  how	  activities	  are	  usually	  taught,	  
but	  had	  some	  shortcomings,	  in	  either	  their	  design	  or	  their	  documentation,	  that	  excluded	  it	  
from	  the	  high	  standards	  held	  within	  the	  PDP.	  
	  
2B.	   Effective	   professional	   development	   takes	   multiple	   cycles	   of	   learning,	   practice	  
and	  reflection	  
In	   the	   above	   study,	   there	   was	   a	   moderate	   positive	   correlation	   between	   the	   “inquiry	  
indicator”	  score	  and	  the	  leaders’	  year	  in	  the	  PDP	  (r	  =	  0.46,	  p	  <	  0.10).	  This	  matches	  what	  we	  
have	  observed	   for	  many	  years:	   it	  is	  usually	  in	  the	  second	  cycle	  of	  the	  PDP	  that	  participants	  
gain	  a	   solid	  understanding	  of	  how	  to	  design	  an	   inquiry	  activity.	   Interestingly,	   participants’	  
self-‐reported	   assessments	   of	   the	   designs	   were	   weakly	   anti-‐correlated	   with	   this	   –	  
highlighting	   the	   importance	   of	   using	   objective	   measurements	   to	   assess	   an	   instructors’	  
implementation	  of	  new	  teaching	  practices.	  This	  finding	  aligns	  with	  others	  who	  have	  found	  
that	  participants’	  self-‐reported	  teaching	  practices	  often	  do	  not	  match	  what	  they	  do.	  
	  
2C.	  Improved	  understanding	  of	  inclusive	  teaching	  strategies	  
Another	  study	  was	  conducted	  during	  this	  project	  to	  objectively	  assess	  participant	  gains	  in	  
their	  understanding	  of	  inclusive	  teaching	  strategies.	  A	  tool	  and	  protocol	  were	  developed	  to	  
score	   pre	   and	   post	   responses	   to	   a	   question	   that	   prompted	   participants	   to	   give	   specific	  
examples	  of	  strategies	  they	  would	  use.	  Findings	  indicated	  a	  statistically	  significant	  pre-‐post	  
difference	   in	   participants	   (p	   <	   0.01)	   and	   retention	   of	   knowledge	   a	   year	   later	   (see	  
“publications”).	  	  
	  
2D.	  Learning	  gains	  from	  PDP	  participants’	  learners	  
The	   goal	   of	   professional	   development	   is	   for	   educators	   (who	   are	   the	   ones	   getting	   the	  
professional	   development)	   to	   teach	   effectively.	   The	   most	   compelling	   evidence	   for	  
demonstrating	   this	   comes	   from	   assessing	   whether	   their	   learners	   actually	   gain	   what	   the	  
educator	   had	   intended.	   All	   PDP	   participants	   assess	   their	   learners	   in	   relation	   to	   their	  
intended	  learning	  goals,	  and	  we	  gather	  this	  evidence.	  During	  this	  project	  we	  also	  conducted	  
several	   pre-‐post	   assessments	   of	   PDP	   participants’	   learners,	   and	   found	   statistically	  
significant	  gains	  in	  their	  understanding	  of	  (e.g.	  of	  light	  and	  optics).	  



Key	  outcomes:	  
 
In	  this	  section,	  key	  outcomes	  are	  summarized	  in	  relation	  to	  the	  major	  goals	  of	  AWI:	  
	  
• Increase	   the	   participation	   of	   women,	   Native	   Hawaiians,	   and	   other	   underrepresented	  

groups	  in	  engineering	  technology	  education	  and	  employment	  in	  Hawai‘i.	  
• Prepare	   local	   students	   for	   careers	   in	   STEM,	   in	   particular	   for	  Hawaii’s	   AF	   related	   and	  

relevant	  activities	  
• Increase	  the	  capacity	  of	  the	  Hawai‘i	  scientific	  and	  technical	  community	  to	  teach	  diverse	  

learners	  and	  design	  effective	  research	  experiences	  and	  laboratory	  courses.	  
• Expand	  and	  enhance	  workforce	  development	  capacity	  in	  Hawai‘I	  through	  engagement	  

of	  employers	  and	  the	  current	  workforce	  
	  
	  
Increase	  the	  participation	  of	  women,	  Native	  Hawaiians,	  and	  other	  underrepresented	  
groups	  in	  engineering	  technology	  education	  and	  employment	  in	  Hawai‘i.	  
	  
• The	  Akamai	  Internship	  has	  served	  222	  Hawaii	  students	  to	  date,	  and	  112	  in	  the	  project	  

period,	  reflecting	  the	  diverse	  population	  of	  Hawaii:	  
o 23%	  Native	  Hawaiian	  
o 48%	  underrepresented	  minority	  group	  
o 37%	  women	  
o 37%	  community	  college	  students	  
o 60%	  born	  in	  Hawaii	  
o 80%	  born	  in	  Hawaii	  or	  graduated	  from	  Hawaii	  high	  school	  
	  

• Akamai	  internship	  alumni	  stay	  on	  a	  STEM	  career	  pathway:	  81%	  of	  alumni	  are	  
continuing	  their	  STEM	  education	  or	  in	  the	  STEM	  workforce,	  across	  all	  gender	  and	  
ethnic	  groups	  

	  
	  
Prepare	  local	  students	  for	  careers	  in	  STEM,	  in	  particular	  for	  Hawaii’s	  AF	  related	  and	  
relevant	  activities:	  
	  
• 93	  Akamai	  alumni	  are	  now	  in	  full-‐time	  STEM	  jobs	  –	  many	  in	  Hawaii.	  	  
	  
• The	  National	  Solar	  Observatory	  has	  hired	  Akamai	  alumni	  

o 8	  short-‐term	  hire	  
o 1	  permanent	  hire	  –	  a	  thermal	  engineer	  working	  for	  ATST	  on	  Maui	  

	  
• Students	  in	  the	  UHMC	  2-‐year	  Associate’s	  program	  are	  moving	  into	  the	  new	  4-‐year	  BAS	  

program:	  on	  average,	  43%	  of	  AS	  graduates	  enter	  the	  BAS	  program	  
	  

• A	  total	  of	  20	  students	  started	  the	  UHMC	  BAS	  program	  between	  2010-‐2012;	  8	  have	  
graduates	  and	  another	  6	  are	  still	  working	  on	  their	  degree,	  for	  a	  persistence	  rate	  of	  70%	  



(and	  an	  additional	  6	  enrolled	  in	  Fall	  2013)	  
	  

• 6	  of	  the	  8	  BAS	  graduates	  are	  employed	  in	  tech	  jobs	  on	  Maui	  (Boeing,	  Pacific	  Defense	  
Solutions	  (3	  hired),	  Ardent,	  and	  Enterprise	  

	  
	  
Increase	   the	   capacity	   of	   the	   Hawai‘i	   scientific	   and	   technical	   community	   to	   teach	  
diverse	  learners	  and	  design	  effective	  research	  experiences	  and	  laboratory	  courses.	  
	  
• 116	  scientists	  and	  engineers	  have	  been	  trained	  through	  the	  ISEE	  PDP	  
	  
• 15	  current	  University	  of	  Hawaii	  faculty	  members	  have	  been	  trained	  through	  the	  ISEE	  

PDP	  
	  

o 1	  at	  UH	  Hilo	  
o 2	  at	  Hawaii	  Community	  College	  (1	  now	  retired)	  
o 2	  at	  Kauai	  Community	  College	  
o 5	  at	  UH	  Maui	  College	  
o 5	  at	  UH	  Manoa	  

	  
• 25	  mentors	  have	  been	  trained	  in	  effective	  mentoring	  techniques	  
	  
Expand	   and	   enhance	   workforce	   development	   capacity	   in	   Hawai‘i	   through	  
engagement	  of	  employers	  and	  the	  current	  workforce	  
	  
• AWI	  has	  partnerships	  with	  all	  the	  major	  current	  and	  future	  major	  telescopes	  in	  

Hawaii,	  and	  they	  all	  are	  actively	  engaged	  in	  workforce	  development	  by	  training	  
interns	  
	  

• AWI	  has	  partnerships	  with	  many	  companies	  related	  to	  astronomy	  and	  remote	  
sensing	  on	  Maui	  and	  Hawaii	  Island	  

	  
• Each	  year,	  AWI	  works	  with	  30-‐40	  professionals	  currently	  in	  the	  workforce,	  helping	  

them	  to	  define	  projects	  and	  consider	  ways	  to	  provide	  a	  good	  experience	  for	  their	  
intern	  

	  
• AWI’s	  industry/observatory	  network	  is	  actively	  engaged	  in	  defining	  workforce	  

needs	  (which	  have	  been	  published),	  conducting	  mock	  interviews,	  and	  participating	  
in	  many	  other	  career	  development	  events	  

 
 
 
 
 
 
 



Training	  and	  professional	  development	  provided	  by	  the	  project	  
	  
1.	  ISEE	  Professional	  Development	  Program	  
Professional	  development	  is	  a	  significant	  component	  of	  this	  project.	  AWI	  participants	  were	  
able	   to	   participate	   in	   the	   ISEE	   Professional	   Development	   Program	   (PDP).	   Overall,	   376	  
participants	  have	  been	  in	  the	  PDP.	  Through	  this	  project,	  116	  scientists	  and	  engineers	  were	  
trained	  through	  the	  PDP.	  Through	  a	  combination	  of	  training	  existing	  University	  of	  Hawaii	  
(UH)	   faculty,	  and	  trained	  PDP	  alumni	  gaining	  new	  positions	  at	  UH,	  15	  current	  UH	  faculty	  
are	  alumni	  of	  the	  PDP.	  Additional	  participant	  outcomes	  are	  given	  in	  the	  “impacts”	  section	  of	  
this	  report.	  
	  
The	   ISEE	   Professional	   Development	   Program	   (PDP)	   is	   a	   flexible,	  multi-‐year	   program	   for	  
scientists	   and	   engineers	   at	   the	   early	   stages	   of	   their	   careers,	   with	   a	   primary	   focus	   on	  
graduate	  students.	  Participants	  receive	  training	  through	  two	  intensives,	  work	  on	  a	  team	  to	  
collaboratively	   design	   an	   inquiry	   activity,	   and	   then	   put	   their	   new	   teaching	   skills	   into	  
practice	  in	  “teaching	  labs”	  —	  ISEE-‐affiliated	  educational	  programs	  or	  courses.	  The	  PDP	  has	  
been	  running	  since	  2001,	  and	  has	  now	  had	  nearly	  400	  participants,	  many	  of	  whom	  have	  
returned	  to	  the	  program	  for	  more	  than	  one	  year.	  A	  volume	  published	  on	  the	  PDP	  includes	  
45	  papers	  written	  by	  participants,	  instructors,	  and	  others	  in	  the	  PDP	  community.	  Alumni	  of	  
the	  program	  are	  now	   in	  academic	  and	  non-‐academic	  STEM	  positions	   throughout	   the	  U.S.	  
and	  internationally.	  Alumni	  report	  that	  they	  gain:	  

• Teaching	  and	  learning	  experience	  that	  is	  transformative	  
• Enhanced	  teaching	  qualifications	  that	  land	  jobs,	  awards,	  and	  promotions	  
• Improved	  professional	  skills	  (leadership,	  project	  management,	  communication)	  
• An	  advantage	  in	  fellowship	  and	  grant	  applications	  
• Unique	  experience	  in	  how	  to	  teach	  through	  inquiry	  
• A	  practical	  understanding	  of	  research	  on	  how	  people	  learn	  
• Strong	  foundation	  that	  supports	  many	  teaching	  and	  mentoring	  strategies	  
• A	  community	  that	  is	  dynamic,	  enduring,	  and	  rare	  

	  
2.	   Professional	   development	   for	   mentors:	   Our	   work	   in	   the	   area	   of	   mentoring	   is	   an	  
example	   of	   how	  we	   integrate	   R&D	   into	   our	   practice.	   Through	   our	   research	   findings,	   we	  
have	  developed	  a	  unique	  focus	  on	  “explanation”	  and	  “STEM	  identity”,	  as	  well	  as	  a	  nuanced	  
understanding	   of	   skills	   needed	   by	   the	   Hawai‘i	   astronomy	   workforce.	   Our	   network	   of	  
mentors	   has	   expressed	   strong	   interest	   in	   receiving	   mentoring	   training,	   and	   so	   we	   have	  
drawn	  from	  our	  resources	  (such	  as	  our	  library	  of	  recorded	  mentor-‐intern	  and	  instructor-‐
learner	   interactions)	   to	   develop	   mentoring	   tools	   (e.g.,	   an	   inventory	   of	   mentoring	  
strategies).	  In	  collaboration	  with	  our	  most	  engaged	  mentors,	  and	  with	  funding	  through	  the	  
Akamai	  Workforce	  Initiative,	  and	  our	  partner,	  the	  Thirty	  Meter	  Telescope	  (TMT),	  we	  have	  
developed	   and	   piloted	   frameworks,	   tools,	   and	   workshop	   components.	   Workshops	   are	  
offered	  to	  mentors	  from	  Maui	  and	  the	  Big	  Island,	  and	  approximately	  25	  have	  been	  through	  
the	  workshops	  to	  date.	  

	  
 
 



 
Disseminating	  of	  results	  to	  communities	  of	  interest	  
 
In	  the	  Governor	  of	  Hawaii’s	  “State	  of	  the	  State”	  speech,	  the	  Akamai	  Workforce	  Initiative	  
was	  mentioned	  
	  
Three	  technical	  reports	  were	  published	  
	  
Eleven	  publications	  related	  to	  PDP	  curriculum	  published	  and	  regularly	  distributed	  
	  
Activities	  have	  been	  featured	  in	  two	  newsletter	  issues	  of	  the	  “ISEE	  Exchange”	  
	  
Presentations	  have	  been	  given	  to	  many	  national	  audiences,	  including:	  National	  Science	  
Foundation,	  National	  Solar	  Observatory,	  Association	  of	  Universities	  for	  Research	  in	  
Astronomy,	  Thirty	  Meter	  Telescope,	  and	  Air	  Force	  Office	  of	  Scientific	  Research.	  Many	  
presentations	  in	  the	  state	  of	  Hawaii,	  including	  University	  of	  Hawaii	  campuses	  and	  system,	  
Hawaii	  Community	  Foundation,	  observatory,	  advisory	  committees,	  Native	  Hawaiian	  STEM	  
Mentoring	  Program,	  Society	  of	  Women	  Engineers,	  and	  many	  others.	  	  
	  
Student	  symposia	  that	  include	  many	  industry,	  academic	  and	  observatory	  partners	  
	  
Other	  presentations	  at	  meetings	  and	  local	  events	  
 
Informational visits were regularly made to: ��� 

• Electronic	  Technology	  Hawaii	  Community	  College	  
• Information	  &	  Computer	  Science,	  Kapiolani	  Community	  College	  
• STEM	  Club	  Kauai	  Community	  College	  
• Computing,	  Electronics,	  and	  Networking	  Technology,	  Honolulu	  Community	  College	  
• UH	  Manoa	  -‐	  Native	  Hawaiian	  Science	  and	  Engineering	  Mentorship	  Program	  	  
• UH	  Manoa	  -‐	  Society	  of	  Women	  Engineers	  	  
• UH	  Hilo	  Computer	  Science	  Program	  
• Mauna	  Kea	  Observatories	  
• Maui	  tech	  companies	  

 
 
 
Project	  Impact	  
 
1.	  Impact	  on	  the	  development	  of	  human	  resources:	  retention	  on	  STEM	  Pathway	  
Akamai	  tracks	  students	  each	  year	  to	  learn	  about	  and	  monitor	  their	  educational	  and	  career	  
progress.	  87%	  (194	  of	  222)	  of	  alumni	  of	  the	  2003-‐2012	  internship	  programs	  were	  located	  
in	  Year	  4.	  Of	   those	   located,	  47%	  are	  now	  in	  STEM	  jobs,	  23%	  are	   in	  STEM	  undergraduate	  
programs,	  and	  12%	  are	   in	  graduate	  programs.	   In	   total,	  82%	  are	   on	   a	   STEM	  pathway	  –	  
either	  in	  a	  STEM	  job	  or	  enrolled	  in	  a	  STEM	  program.	  A	  particularly	  notable	  outcome	  is	  that	  
there	   does	   not	   appear	   to	   be	   any	   significant	   difference	   in	   retention	   between	   students	   of	  



different	  ethnic	  or	  gender	  groups	  (see	  attachment).	  We	  have	  also	  determined	  the	  status	  of	  
alumni	   who	   entered	   the	   program	   at	   least	   three	   years	   earlier	   to	   see	   the	   longer-‐term	  
impact	   of	   the	  program.	  There	  were	   a	   total	   of	   142	  alumni	   from	  2003-‐2009,	   and	  we	  were	  
able	  to	  obtain	  the	  status	  of	  132	  of	  them	  (93%).	  For	  alumni	  completing	   the	  program	  at	  
least	  three	  years	  prior,	  79%	  are	  on	  a	  STEM	  pathway.	  
 
2.	  Increasing	  the	  capacity	  of	  the	  Hawai‘i	  scientific	  and	  technical	  community	  to	  teach	  
diverse	  learners	  and	  design	  effective	  research	  experiences	  and	  laboratory	  courses	  
	  
Professional	  Development	  Program	  
The	  PDP,	   originally	  developed	   through	   the	  NSF	  Center	   for	  Adaptive	  Optics,	   and	  now	   run	  
through	  the	  Institute	  for	  Scientist	  &	  Engineer	  Educators	  (ISEE)	  and	  the	  Akamai	  Workforce	  
Initiative	  (AWI),	  prepares	  early	  career	  scientists	  and	  engineers	  for	  future	  faculty	  positions	  
and	   simultaneously	   transforms	   undergraduate	   education.	   The	   PDP	   focuses	   on	   inquiry	  
teaching	  and	   learning,	  and	   inclusive	   teaching	  strategies	   for	  supporting	  diverse	   learners	  –	  
and	   how	   inquiry,	   diversity,	   and	   equitable	   learning	   are	   linked.	   Participants	   in	   the	   PDP	  
design	  and	  teach	  their	  own	  inquiry	  unit,	  learn	  and	  employ	  a	  wide	  range	  of	  learner-‐centered	  
teaching	  strategies,	  and	  reflect	  within	  a	  community	  of	  practice.	  	  
	  

All	   participants	   design	   an	   “inquiry”	   –	   an	   activity	   that	  mirrors	   authentic	   STEM	  practice	   –	  
that	   creates	   an	   equitable	   learning	   environment.	  Most	   participants	   spend	   on	   the	   order	   of	  
100	  hours	  each	   time	   they	  participate	   in	   the	  PDP;	  many	  come	  back	   for	  a	  second,	   third,	  or	  
more	   times.	  They	  carefully	  design	  one	  unit,	   team-‐teach	   it,	   and	  reflect.	   It	   intended	   to	  be	  a	  
transformative	  experience	  that	  participants	  will	  draw	  on	  throughout	  their	  career.	  

	  

In	   thirteen	   years,	   the	   PDP	   has	   trained	   350	   participants	   who	   have	   designed	   90	   inquiry	  
activities.	  The	  PDP	  has	  demonstrated	  outcomes	   in	   the	  knowledge,	   skills,	   and	  attitudes	  of	  
participants	   and	   of	   the	   diverse	   learners	   participants	   teach	   in	   affiliated	   programs	   and	  
courses.	  Many	  of	   the	  measures	  of	  PDP	  outcomes	  are	  objective	  measures	  rather	   than	  self-‐
reports.	  For	  example,	  our	  research	  shows	  that	  undergraduate	  students	  are	  better	  prepared	  
to	   take	   initiative	   in	  professional	  settings	  after	  engaging	   in	   inquiry	  activities	  designed	  and	  
taught	  by	  PDP	  participants.	  Our	  studies	  also	  show	  that	  PDP	  training	  improves	  participants’	  
understandings	   about	   inclusive	   teaching.	   Our	   volume	   published	   in	   2010	   includes	   many	  
more	   examples	   of	   PDP	   outcomes,	   but	   one	   of	   the	  most	   important	   is	   the	   impact	   on	   STEM	  
undergraduate	  education	  nationally.	  A	  total	  of	  66	  PDP	  alumni	  who	  began	  the	  program	  as	  
graduate	   students	   or	  postdocs	   are	  now	   in	  professional	   positions.	  There	   are	  now	  38	  PDP	  
alumni	  in	  long-‐term	  academic	  positions	  across	  15	  states,	  as	  well	  as	  two	  in	  other	  countries	  
(see	  map	  in	  attachment).	  	  
 
3.	  New	  infrastructure	  at	  University	  of	  Hawaii	  Maui	  College	  &	  the	  Institute	  for	  
Astronomy	  
A	  major	  component	  of	  this	  grant	  included	  developing	  an	  Engineering	  Technology	  
Bachelor’s	  of	  Applied	  Science	  (ENGT	  BAS)	  at	  University	  of	  Hawaii	  Maui	  College	  (UHMC).	  
The	  program	  officially	  started	  in	  fall	  2010	  with	  its	  first	  cohort.	  This	  new	  program	  has	  



significantly	  enhanced	  the	  institutional	  infrastructure	  of	  UHMC.	  A	  summary	  of	  this	  
infrastructure	  includes:	  
	  
New	  Courses:	  In	  2009	  the	  Engineering	  Technology	  Bachelor’s	  of	  Applied	  Science	  degree	  
was	  approved.	  Fifteen	  new	  courses	  were	  developed	  and	  approved,	  including:	  Calculus	  for	  
Engineering	  Technology,	  Physics	  for	  Engineering	  Technology,	  Engineering	  Computing,	  
Applied	  Robotics,	  Intermediate	  Optics,	  Signals	  &	  Systems,	  Optoelectronics,	  Power	  Systems,	  
Signal	  Processing,	  Electro-‐Mechanical	  Control	  Systems,	  Project	  Management,	  Remote	  
Sensing,	  Advanced	  Instrumentation,	  Capstone	  Project	  I,	  and	  Capstone	  Project	  II.	  	  

	  
Courses	  designed	  and	  taught	  by	  IfA:	  Two	  of	  the	  above	  courses	  were	  included	  in	  AWI	  
funding	  to	  be	  intentionally	  designed	  using	  the	  core	  curricular	  elements	  and	  taught	  by	  IfA	  
faculty:	  

	  
• Remote	  Sensing:	  Course	  provided	  a	  rich	  array	  of	  hands-‐on	  activities	  engaging	  students	  

in	  many	  different	  ways	  of	  learning	  and	  presenting	  their	  findings.	  Assessment	  was	  also	  
very	   diverse	   and	   included	   oral	   presentations,	   written	   reports,	   performance	  
assessments,	   and	   a	   range	   of	   different	   homework	   assignments.	   Students	   worked	  
individually	  and	  in	  teams	  throughout	  the	  semester,	  and	  completed	  activities	  at	  the	  IfA	  
Advanced	  Technology	  Research	  Center.	  

• Advanced	   Instrumentation:	   Applies	   students	   training	   in	   optics,	   mathematics	   and	  
physics	   to	   understand	   some	   of	   the	   general	   principles	   of	   (primarily)	   remote	   sensing	  
instrumentation	   –	   focused	   on	   how	   they	   work,	   how	   to	   maintain/calibrate	   such	  
instruments,	   and	   how	   to	   work	   within	   a	   team	   to	   maintain,	   design	   and	   build	   new	  
instruments.	   The	   course	   emphasizes	   active	   participation,	   working	   on	   diverse	   teams,	  
communication.	  	  

	  
Supporting	  student	  projects	  with	  laboratory	  infrastructure:	  Through	  AWI,	  a	  significant	  
investment	  has	  been	  made	   in	  developing	  a	   laboratory	   infrastructure	   for	  UH	  Maui	  College	  
students	   to	   have	   access	   and	   opportunities	   to	   complete	   projects	   at	   the	   IfA	   Advanced	  
Technology	  Research	  Center.	  Laboratory	  facilities	  are	  well-‐aligned	  with	  the	  curriculum	  and	  
will	  be	  able	  to	  support	  students’	  capstone	  projects	  for	  many	  years.	  

	  
Articulation	  with	  statewide	  community	  colleges:	  AWI	  funds	  enabled	  the	  development	  of	  
A	   UHMC	   –	   Kauai	   Community	   College	   articulation	   agreement	   which	   will	   allow	   their	  
Electronics	  Technology	  AS	  graduates	   to	  enroll	   in	   the	  UHMC’s	  BAS	  ENGT	  degree	  program.	  
Meetings	  with	  Hawaii	  Community	  College,	  which	   is	  working	  on	  a	  new	  curriculum	  for	   the	  
electronics	   program,	  were	   held	   and	   there	   is	   interest	   in	   developing	   a	   similar	   articulation	  
agreement.	  
	  
Student	  monitoring	   system:	  With	   funding	   from	   the	   AWI,	   UHMC	   launched	   a	  monitoring	  
system,	  which	  tracks	  student	  progress	  and	  allows	  faculty	  to	  provide	  counseling	  and	  follow-‐
up	  on	  any	   issues	  that	  are	   identified.	  Students	  meet	  with	  their	  advisor	  or	  counselor	  at	   the	  
time	  they	  enroll	  in	  the	  ECET	  program	  and	  together	  they	  draft	  a	  two	  to	  three	  year	  academic	  
plan,	  which	  then	  serves	  as	  a	  basis	  for	  meeting	  with	  faculty	  throughout	  their	  enrollment.	  	  
 



Increased	   laboratory	   capacity	   for	   2-‐year	   program:	   The	   student	   electronics	   lab	   was	  
increased	  from	  a	  capacity	  of	  16	  students	  to	  24	  students,	  and	  electro-‐optics	  lab	  from	  8	  to	  17	  
stations.	  An	  advanced	  optics	  workstation	  with	  hardware	  and	  software	  for	  student	  use	  was	  
also	  obtained.	  The	  partnership	  raised	  additional	  funding	  for	  other	  new	  equipment.	  
 
Hawaii	   ISEE	   Chapter:	   A	   legacy	   of	   this	   award	   is	   an	   active	   ISEE	   Chapter	   in	   Hawaii.	  
Through	  the	  Chapter,	  Hawaii-‐based	  participants	  will	  be	  able	  to	  continue	  to	  participate	  
in	   the	  PDP.	  There	  are	  currently	   three	  PDP	   instructors	   from	  Hawaii	  who	  serve	  on	   the	  
overall	  ISEE	  PDP	  instructional	  team.	  
 
 
4.	  New	  infrastructure	  at	  University	  of	  California	  Santa	  Cruz	  
 
One	   of	   ISEE’s	   major	   roles	   in	   the	   AWI	   project	   was	   to	   support	   the	   integration	   of	   core	  
curricular	  inputs	  into	  the	  new	  UHMC	  program.	  This	  stimulated	  ISEE	  to	  make	  a	  number	  of	  
professional	  development	  tools	  more	  accessible	  to	  participants	  in	  program,	  as	  well	  as	  the	  
AWI	   team.	   In	   addition,	   ISEE	   developed	   and	   taught	   various	   units	   that	   could	   then	   be	  
incorporated	  into	  the	  new	  program	  at	  Maui	  College.	  The	  core	  curricular	  inputs	  included:	  

• Inquiry:	   A	   framework	   has	   been	   published,	   and	   is	   available	   at:	  
http://isee.ucsc.edu/programs/pdp/inquiry.html.	   Many	   inquiry	   units	   were	  
designed	   and	   taught	   in	   UHMC	   courses,	   and	   have	   been	   published	   (see	  
“publications”).	  	  
	  

• Diversity	  &	  Equity:	  ISEE	  has	  worked	  for	  many	  years	  on	  how	  to	  support	  diverse	  
students	   and	   create	   equitable	   learning	   environments.	  With	   support	   from	   AWI	  
funds	   and	   other	   sources,	   ISEE	   articulated	   five	   “focus	   areas”	   that	   support	  
inclusive	   curriculum	   development,	   in	   particular	   at	   the	   higher	   education	   level.	  
The	   focus	   areas	   have	   been	   published	   are	   available	   at:	  
http://isee.ucsc.edu/programs/pdp/diversity-‐equity.html.	  	  

	  
• Workforce	   needs:	   As	   indicated	   above	   ISEE	   conducted	   a	   workforce	   needs	  

assessment	   that	   has	   been	   published	   and	   organized	   into	   a	   framework	   that	   has	  
informed	   curriculum	   development	   of	   the	   new	   program	   see:	  
http://isee.ucsc.edu/projects/ews.html).	  

	  
• Social	  and	  cultural	  context:	  ISEE’s	  Diversity	  &	  Equity	  Focus	  Areas	  encapsulate	  

many	   important	  aspects	  of	   this	   theme.	  For	  example,	  designing	   curriculum	   that	  
supports	  the	  different	  ways	  that	  students	  learn	  and	  show	  their	  achievement.	  In	  
addition,	  several	  specific	  units	  were	  developed	  to	  engage	  students	  in	  discussing	  
the	   interplay	   between	   technology	   and	   society,	   and	   discussions	   about	   using	  
sacred	  mountaintops	  for	  siting	  telescopes.	  	  

 



OVERVIEW
dŚĞ��ŬĂŵĂŝ�tŽƌŬĨŽƌĐĞ�/ŶŝƟĂƟǀĞ�;�t/Ϳ�ŝƐ�Ă�ƉƌŽŐƌĂŵ�ƚŚĂƚ�ƐĞĞŬƐ�ƚŽ�ĚĞǀĞůŽƉ�Ă�ƐŬŝůůĞĚ�ůŽĐĂů�^d�D�
ǁŽƌŬĨŽƌĐĞ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�,ĂǁĂŝ͚ŝ͛Ɛ�ŐƌŽǁŝŶŐ�ŚŝŐŚͲƚĞĐŚ�ŝŶĚƵƐƚƌǇ͘�>ĂƵŶĐŚĞĚ�ĂƐ�ĂŶ�ŝŶƚĞƌŶƐŚŝƉ�
ƉƌŽŐƌĂŵ�ŝŶ�ϮϬϬϮ͕��t/�ƚŽĚĂǇ�ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�Ă�ůŽŶŐͲƚĞƌŵ�ĐŽůůĂďŽƌĂƟŽŶ�ĂŵŽŶŐ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ 
ŽĨ��ĂůŝĨŽƌŶŝĂ�^ĂŶƚĂ��ƌƵǌ͛Ɛ�/ŶƐƟƚƵƚĞ�ĨŽƌ�^ĐŝĞŶƟƐƚ�ĂŶĚ��ŶŐŝŶĞĞƌ��ĚƵĐĂƚŽƌƐ�;/^��Ϳ͕�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĂǁĂŝ͚ŝ͕�
ůŽĐĂů�,ĂǁĂŝŝĂŶ�ŚŝŐŚͲƚĞĐŚ�ďƵƐŝŶĞƐƐĞƐ͕�ŽďƐĞƌǀĂƚŽƌŝĞƐ͕�ĂŶĚ�h͘^͘��ŝƌ�&ŽƌĐĞ�ĨĂĐŝůŝƟĞƐ͕�ĂŶĚ�ŽƚŚĞƌ�ŚŝŐŚĞƌ�
ĞĚƵĐĂƟŽŶ�ŝŶƐƟƚƵƟŽŶƐ͘

dŚŝƐ�ďƌŝĞĨ�ƉƌĞƐĞŶƚƐ�ĂŶ�ĞǆƚĞƌŶĂů�ƉĞƌƐƉĞĐƟǀĞ�ŽŶ��t/�ĂŶĚ�ŝƐ�ĂƵƚŚŽƌĞĚ�ďǇ�/ŶǀĞƌŶĞƐƐ�ZĞƐĞĂƌĐŚ͕�Ă�ƌĞƐĞĂƌĐŚ�
ŐƌŽƵƉ�ǁŝƚŚ�ŵŽƌĞ�ƚŚĂŶ�Ϯϱ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝĞŶĐĞ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�ĚĞƐŝŐŶ͕�ŝŵƉůĞŵĞŶƚĂƟŽŶ͕�ĂŶĚ�ĐŽŶƚƌŝďƵƟŽŶƐ�
ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĞĚƵĐĂƟŽŶĂů�ŝŵƉƌŽǀĞŵĞŶƚ�ŝŶŝƟĂƟǀĞƐ͘�IŶǀĞƌŶĞƐƐ�ĐŽůůĂďŽƌĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ůĞĂĚĞƌƐ�ŽĨ�/^���
ĂŶĚ��t/�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ƌĞƚƵƌŶƐ�ŽŶ�ƚŚĞ�ůŽŶŐͲƚĞƌŵ�ŝŶǀĞƐƚŵĞŶƚ�ŝŶ��t/�ĨŽƌ�ƚŚŝƐ�ďƌŝĞĨ͘�dŚĞƐĞ�ƌĞƚƵƌŶƐ�ĂƌĞ�
ĚĞƐĐƌŝďĞĚ�ŚĞƌĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ͗

ͻ� ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ��ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ĂŶĚ�ƚŚĞ�ůŽĐĂů�^d�D�ǁŽƌŬĨŽƌĐĞ
ͻ� ďƌŽĂĚĞƌ�ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�,ĂǁĂŝ͚ŝ͛Ɛ�^d�D�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƚŚĞ�ŶĞǆƚ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�

ƐĐŝĞŶƟƐƚƐ�ĂŶĚ�ĞŶŐŝŶĞĞƌƐ
ͻ� ƌĞƐĞĂƌĐŚ�ĮŶĚŝŶŐƐ�ƚŚĂƚ�ŝŶĨŽƌŵ�ƚŚĞ�ďƌŽĂĚĞƌ�ĮĞůĚ͘�

dŚŝƐ�ďƌŝĞĨ�ŝƐ�ŵĞĂŶƚ�ƚŽ�ĐŽŵƉůĞŵĞŶƚ�ƚǁŽ�ƌĞůĂƚĞĚ�ďƌŝĞĨƐ͗�dŚĞ�h�^��/ŶƐƟƚƵƚĞ�ĨŽƌ�^ĐŝĞŶƟƐƚ�ĂŶĚ��ŶŐŝŶĞĞƌ�
�ĚƵĐĂƚŽƌƐ͕ ĂŶĚ dŚĞ��ĞƐŝŐŶ�ĂŶĚ��ǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ��ŬĂŵĂŝ�tŽƌŬĨŽƌĐĞ�/ŶŝƟĂƟǀĞ͘�

,ĂǁĂŝ͚ŝ�ŝƐ�ŚŽŵĞ�ƚŽ�ŶƵŵĞƌŽƵƐ�ŽďƐĞƌǀĂƚŽƌŝĞƐ͕�ǁŚĞƌĞ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ�ǁŽƌŬĨŽƌĐĞƐ�ĂƌĞ�ĐŽŵƉƌŝƐĞĚ�ŽĨ�
ĞŶŐŝŶĞĞƌƐ�ĂŶĚ�ƚĞĐŚŶŝĐŝĂŶƐ͘�tŝƚŚ�ŽŶŐŽŝŶŐ�ŶĂƟŽŶĂů�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ŝŶǀĞƐƚŵĞŶƚƐ�ŝŶ�ďƵŝůĚŝŶŐ�ŚŝŐŚͲƚĞĐŚ�
ƚĞůĞƐĐŽƉĞƐ�ŝŶ�,ĂǁĂŝ͚ŝ�;dŚŝƌƚǇ�DĞƚĞƌ�dĞůĞƐĐŽƉĞ͕��ĂŶŝĞů�<͘�/ŶŽƵǇĞ�^ŽůĂƌ�dĞůĞƐĐŽƉĞͿ͕�ĚĞŵĂŶĚ�ĨŽƌ�ǁŽƌŬĞƌƐ�
ǁŝƚŚ�ƚĞĐŚŶŝĐĂů�ĞǆƉĞƌƟƐĞ�ĐŽŶƟŶƵĞƐ�ƚŽ�ƌŝƐĞ�ǁĞůů�ĂďŽǀĞ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ƐƵƉƉůǇ͘�dŚƵƐ�ƚŚĞƌĞ�ŝƐ�Ă�ƐĞƌŝŽƵƐ�ŶĞĞĚ�ĨŽƌ�
Ă�ůŽĐĂů�ǁŽƌŬĨŽƌĐĞ�ǁŝƚŚ�ŚŝŐŚ�ůĞǀĞůƐ�ŽĨ�ƐĐŝĞŶƟĮĐ�ĂŶĚ�ƚĞĐŚŶŝĐĂů�ƐŬŝůůƐ͘�KǀĞƌ�ƚŚĞ�ƉĂƐƚ�ƚĞŶ�ǇĞĂƌƐ��t/�ŚĂƐ�ďĞĞŶ�
ĂďůĞ�ƚŽ�ŵĂŬĞ�Ă�ŵĂũŽƌ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�ƋƵĂŶƟƚǇ�
ĂŶĚ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�^d�D�ǁŽƌŬĨŽƌĐĞ�ŝŶ�,ĂǁĂŝ͚ŝ͕�ĂƐ�
ĚĞŵŽŶƐƚƌĂƚĞĚ�ďǇ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞǀŝĚĞŶĐĞ͘

Akamai Interns 
�ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ĂƌĞ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�,ĂǁĂŝ͚ŝ͕�
ƐĞůĞĐƚĞĚ�ŽŶ�ƚŚĞŝƌ�ƉŽƚĞŶƟĂů�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�
ůŽĐĂů�ŚŝŐŚͲƚĞĐŚ�ǁŽƌŬĨŽƌĐĞ͘��ŝŐŚƚǇ�ƉĞƌĐĞŶƚ�ǁĞƌĞ�
ďŽƌŶ�ŝŶ�,ĂǁĂŝ͚ŝ�Žƌ�ŐƌĂĚƵĂƚĞĚ�ĨƌŽŵ�Ă�,ĂǁĂŝ͚ŝ�ŚŝŐŚ�
ƐĐŚŽŽů͕�ǁŚŝůĞ�ŽŶůǇ�ϮϬ�ƉĞƌĐĞŶƚ�ĐĂŵĞ�ƚŽ�,ĂǁĂŝ͚ŝ�ƚŽ�
ŐŽ�ƚŽ�ĐŽůůĞŐĞ͘�dŽ�ĚĂƚĞ͕�ϮϮϮ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�
ƉĂƌƟĐŝƉĂƚĞĚ�ŝŶ�ƚŚĞ��ŬĂŵĂŝ�/ŶƚĞƌŶƐŚŝƉ�WƌŽŐƌĂŵ͘�
�ŶŶƵĂů�ĐŽŚŽƌƚƐ�ŚĂǀĞ�ŐƌŽǁŶ�ŽǀĞƌ�ƟŵĞ͕�ĂƐ�ƐŚŽǁŶ�ŝŶ�
ƚŚĞ�ŐƌĂƉŚ�ƚŽ�ƚŚĞ�ƌŝŐŚƚ͘�

CONTRIBUTIONS TO AKAMAI INTERNS AND THE LOCAL STEM WORKFORCE 

�ŽŶƚƌŝďƵƟŽŶƐ�ŽĨ�ƚŚĞ
�ŬĂŵĂŝ�tŽƌŬĨŽƌĐĞ�/ŶŝƟĂƟǀĞ
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dŚĞ�ĚĞŵŽŐƌĂƉŚŝĐƐ�ŽĨ��ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ĂƌĞ�ĚŝǀĞƌƐĞ͕�ƌĞŇĞĐƟǀĞ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚĂƚĞ�ŽĨ�,ĂǁĂŝ͚ŝ͕�ĂŶĚ�
ŝŶĐůƵƐŝǀĞ�ŽĨ�ŐƌŽƵƉƐ�ƵŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚ�ŝŶ�^d�D͗�

ї

ї

ї

x� 37% Women
x� Ϯϯй�EĂƟǀĞ�,ĂǁĂŝŝĂŶͬWĂĐŝĮĐ�/ƐůĂŶĚĞƌ�;E,W/Ϳ
x� ϰϴй�hŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚ�ŵŝŶŽƌŝƚǇ�;E,W/�ĂŶĚ�

ŽƚŚĞƌƐͿ

x� ϯϳй��ŽŵŵƵŶŝƚǇ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ
x� ϲϬй��ŽƌŶ�ŝŶ�,ĂǁĂŝ͚ŝ
x� ϴϬй��ŽƌŶ�ŝŶ�,ĂǁĂŝ͚ŝ�Žƌ�ŐƌĂĚƵĂƚĞĚ�ĨƌŽŵ�ŚŝŐŚ�

ƐĐŚŽŽů�ŝŶ�,ĂǁĂŝ͚ŝ

dŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ��ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ĂƌĞ�ĨƌŽŵ�ŐƌŽƵƉƐ�ƚŚĂƚ�ŚŝƐƚŽƌŝĐĂůůǇ�ŚĂǀĞ�ŚŝŐŚ�ĂƩƌŝƟŽŶ�ƌĂƚĞƐ�ŝŶ�ĐŽůůĞŐĞʹʹƚŚĞǇ�
ĂƌĞ�ŶŽƚ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ǁŝůů�͞ŵĂŬĞ�ŝƚ�ĂŶǇǁĂǇ͘͟

hŶůŝŬĞ�ŵĂŶǇ�͞ƌĞƐĞĂƌĐŚ�ĞǆƉĞƌŝĞŶĐĞ͟�ƉƌŽŐƌĂŵƐ͕��ŬĂŵĂŝ�ĂĐĐĞƉƚƐ�ƐƚƵĚĞŶƚƐ�ĞĂƌůǇ�ŝŶ�ƚŚĞŝƌ�ĐŽůůĞŐĞ�ĞĚƵĐĂƟŽŶ͘�
&ŝŌǇͲƐĞǀĞŶ�ƉĞƌĐĞŶƚ�ŚĂĚ�ũƵƐƚ�ĐŽŵƉůĞƚĞĚ�ƚŚĞŝƌ�ĨƌĞƐŚŵĂŶ�Žƌ�ƐŽƉŚŽŵŽƌĞ�ǇĞĂƌ�ǁŚĞŶ�ƚŚĞǇ�ĞŶƚĞƌĞĚ�ƚŚĞ�
ƉƌŽŐƌĂŵ͘��ŬĂŵĂŝ�ĂůƐŽ�ĂĐĐĞƉƚƐ�ĨƌŽŵ�ďŽƚŚ�ϰͲǇĞĂƌ�ĂŶĚ�ϮͲǇĞĂƌ�ŝŶƐƟƚƵƟŽŶƐʹʹĂƐ�ŶŽƚĞĚ�ĂďŽǀĞ͕�ϯϳй�ĂƌĞ�ĨƌŽŵ�
ĐŽŵŵƵŶŝƚǇ�ĐŽůůĞŐĞƐ͘�

Local STEM Workforce

/ŶƚĞƌŶ�ƉůĂĐĞŵĞŶƚƐ�ĂƌĞ�ŝŶ�ĮĞůĚƐ�ǁŝƚŚ�ŚŝŐŚ�ǁŽƌŬĨŽƌĐĞ�ĚĞŵĂŶĚƐ͕�
ǁŚĞƌĞ�ǁŽŵĞŶ�ĂŶĚ�ƐŽŵĞ�ŵŝŶŽƌŝƚǇ�ŐƌŽƵƉƐ�ĂƌĞ�ƐĞǀĞƌĞůǇ�
ƵŶĚĞƌƌĞƉƌĞƐĞŶƚĞĚ͕�ŝ͘Ğ͕͘�ĐŽŵƉƵƚĞƌ�ƐĐŝĞŶĐĞ͕�ĞůĞĐƚƌŽŶŝĐƐ͕�
ŵĞĐŚĂŶŝĐĂů�ĞŶŐŝŶĞĞƌŝŶŐ͕�ŽƉƟĐĂů�ĞŶŐŝŶĞĞƌŝŶŐ͕�ĞůĞĐƚƌŝĐĂů�
ĞŶŐŝŶĞĞƌŝŶŐ͕�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ�ƚĞĐŚŶŽůŽŐǇ͘

�ĂƐĞĚ�ŽŶ�Ă�ƐƚƵĚǇ�ŽĨ�ƉĂƌƟĐŝƉĂŶƚƐ�ƚŚƌĞĞ�ǇĞĂƌƐ�ĂŌĞƌ�ĞŶƚĞƌŝŶŐ�
ƚŚĞ�ƉƌŽŐƌĂŵ͕�ƚŚĞ�ǀĂƐƚ�ŵĂũŽƌŝƚǇ�;ϳϵйͿ�ŽĨ�ƵŶĚĞƌŐƌĂĚƵĂƚĞƐ�
ǁŚŽ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ��t/�ƉĞƌƐŝƐƚ�ŝŶ�ĞŝƚŚĞƌ�Ă�^d�D�ĞĚƵĐĂƟŽŶ�
ƉƌŽŐƌĂŵ�ĂŶĚͬŽƌ�ŵŽǀĞ�ŝŶƚŽ�Ă�^d�D�ĐĂƌĞĞƌ�ƉĂƚŚǁĂǇ͘

EŝŶĞƚǇͲƐŝǆ��ŬĂŵĂŝ�ĂůƵŵŶŝ�ĂƌĞ�ŶŽǁ�ŝŶ�ĨƵůůͲƟŵĞ�^d�D�
ũŽďƐ͘�EĞĂƌůǇ�ƚǁŽͲƚŚŝƌĚƐ�ŽĨ�ƚŚĞŵ�ĂƌĞ�ǁŽƌŬŝŶŐ�ŝŶ�,ĂǁĂŝ͚ŝ͕�
ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƚŚĞ�ůŽĐĂů�^d�D�ǁŽƌŬĨŽƌĐĞ͘

dŚĞ��ĂŶŝĞů�<͘�/ŶŽƵǇĞ�^ŽůĂƌ�dĞůĞƐĐŽƉĞ�ŝƐ�ŚŝƌŝŶŐ��ŬĂŵĂŝ�
ŝŶƚĞƌŶƐ�ĨŽƌ�ƐŚŽƌƚͲƚĞƌŵ�ĂŶĚ�ƉĞƌŵĂŶĞŶƚ�ƉŽƐŝƟŽŶƐ�ƚŽ 
ĞƐƚĂďůŝƐŚ�Ă�ůŽĐĂů�ǁŽƌŬĨŽƌĐĞ͘

�ŬĂŵĂŝ�ŚĂƐ�ŐĞŶĞƌĂƚĞĚ�ŵĂŶǇ�ƐƵĐĐĞƐƐĨƵů�ŝŶƚĞƌŶ�ƐƚŽƌŝĞƐ͘�dŚĞƌĞ�

KŶĞ�/ŶƚĞƌŶ Ɛ͛�^ƚŽƌǇ
:ĂŵĞƐ�>ŝŶĚĞŶ�ŐƌĞǁ�ƵƉ�ŽŶ�,ĂǁĂŝ͚ŝ�/ƐůĂŶĚ͕�
ŐƌĂĚƵĂƚĞĚ�ĨƌŽŵ�tĂŝĈŬĞĂ�,ŝŐŚ�^ĐŚŽŽů͕�
ĂŶĚ�ƚŚĞŶ�ŵŽǀĞĚ�ƚŽ�K͚ĂŚƵ�ǁŚĞƌĞ�ŚĞ�
ŵĂũŽƌĞĚ�ŝŶ�ŵĞĐŚĂŶŝĐĂů�ĞŶŐŝŶĞĞƌŝŶŐ͘�
/Ŷ�ϮϬϬϳ�>ŝŶĚĞŶ�ǁĂƐ�ƐĞůĞĐƚĞĚ�ďǇ�ƚŚĞ�
�ŬĂŵĂŝ�/ŶƚĞƌŶƐŚŝƉ�WƌŽŐƌĂŵ�ĂŶĚ�ƉůĂĐĞĚ�
Ăƚ�'ĞŵŝŶŝ�KďƐĞƌǀĂƚŽƌǇ͘�hŶĚĞƌ�ƚŚĞ�
ŵĞŶƚŽƌƐŚŝƉ�ŽĨ�ĂŶ�ĞŶŐŝŶĞĞƌ�ŚĞ�ĐƌĞĂƚĞĚ�
Ă�ĐŽŵƉƵƚĞƌ�ŵŽĚĞů�ŽĨ�Ă�ĐŽŽůŝŶŐ�ƐǇƐƚĞŵ�
ĨŽƌ�Ă�ƚĞůĞƐĐŽƉĞ�ŝŶƐƚƌƵŵĞŶƚ͘�/Ŷ�ϮϬϭϬ�ŚĞ�
ĂƩĞŶĚĞĚ�ĂŶ��ŬĂŵĂŝ�ĐĂƌĞĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�
ǁŽƌŬƐŚŽƉ�ƐƉŽŶƐŽƌĞĚ�ďǇ�ƚŚĞ�EĂƟŽŶĂů�
^ŽůĂƌ�KďƐĞƌǀĂƚŽƌǇ�;E^KͿ͘�,Ğ�ƐƉĞŶƚ�ƚŚĞ�
ƐƵŵŵĞƌ�ŽĨ�ϮϬϭϭ�ŝŶ��ƌŝǌŽŶĂ�ǁŽƌŬŝŶŐ�Ăƚ�
E^K͕�ǁŚĞƌĞ�ƚŚĞǇ�ǁĞƌĞ�ƐŽ�ŝŵƉƌĞƐƐĞĚ�ǁŝƚŚ�
Śŝŵ�ƚŚĂƚ�ƚŚĞǇ�ŚŝƌĞĚ�Śŝŵ�ĨŽƌ�Ă�ƉĞƌŵĂŶĞŶƚ�
ƉŽƐŝƟŽŶ͘�>ŝŶĚĞŶ�ŶŽǁ�ůŝǀĞƐ�ŽŶ�DĂƵŝ�ĂŶĚ�ŝƐ�
Ă�ƚŚĞƌŵĂů�ƚĞĐŚŶŝĐŝĂŶ�ĨŽƌ�E^K Ɛ͛��ĂŶŝĞů�<͘�
/ŶŽƵǇĞ�^ŽůĂƌ�dĞůĞƐĐŽƉĞ�;�</^dͿ͘

ĂƌĞ�ŵĂŶǇ�,ĂǁĂŝ͚ŝ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�^d�D�ƉŝƉĞůŝŶĞ�ǁŚŽ�ǁŝƚŚ�ƐƵƉƉŽƌƚ͕�ƚƌĂŝŶŝŶŐ͕�ĂŶĚ�ĂĐĐĞƐƐ�ŚĂǀĞ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ƚŽ�ďĞĐŽŵĞ�ǀĂůƵĞĚ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�ůŽĐĂů�ǁŽƌŬĨŽƌĐĞ͘�

�ŬĂŵĂŝ�ŝƐ�Ă�ŚŝŐŚůǇ�ĐŽƐƚ�ĞīĞĐƟǀĞ�ǁĂǇ�ŽĨ�ďƵŝůĚŝŶŐ�ƚŚĞ�ůŽĐĂů�ǁŽƌŬĨŽƌĐĞ͘�dǁŽ�ƐƵŵŵĞƌ�ƉƌŽũĞĐƚƐ�ĂŶĚ�Ă�ĐĂƌĞĞƌ�
ĚĞǀĞůŽƉŵĞŶƚ�ǁŽƌŬƐŚŽƉ�;ƐĞĞ�͞KŶĞ�/ŶƚĞƌŶ Ɛ͛�^ƚŽƌǇ͟�ĂďŽǀĞͿ�ĂƌĞ�ũƵƐƚ�Ă�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ƌĞůŽĐĂƟŶŐ�ĂŶĚ�
ƚƌĂŝŶŝŶŐ�ĂŶ�ĞŶŐŝŶĞĞƌ�ĨƌŽŵ�ƚŚĞ�ŵĂŝŶůĂŶĚʹʹǁŚŽ�ŝƐ�ƚǁŝĐĞ�ĂƐ�ůŝŬĞůǇ�ƚŽ�ůĞĂǀĞ�ǁŝƚŚŝŶ�ƚŚƌĞĞ�ǇĞĂƌƐ͘

dŚĞ�ŵĞŶƚŽƌƐ�ŽĨ��ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ƌĞƉŽƌƚ�ŽŶ�ƚŚĞ�ƌĞĂů�ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŚĞ�ŝŶƚĞƌŶƐ�ŵĂŬĞ�ƚŽ�ƚŚĞ�ƉƌŽũĞĐƚƐ�ƚŚĞǇ�
ǁŽƌŬ�ŽŶ�ĂŶĚ�ƚŽ�ƚŚĞ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�ƉƌŽŐƌĂŵ͗

dŚĞƐĞ�ŬŝĚƐ�ĂƌĞ�ĚŽŝŶŐ�ŵŽƌĞ�ƚŚĂŶ�ŵĞŶŝĂů�ǁŽƌŬ͙ƚŚĞǇ�ĂƌĞ�ĚŽŝŶŐ�ƌĞĂů�ǁŽƌŬ�ŽĨ�ƌĞĂů�ǀĂůƵĞ͘�

dŚŝƐ�;ƉƌŽũĞĐƚͿ�ŝƐ�ƌĞĂůůǇ�ŝŵƉŽƌƚĂŶƚ�ďĞĐĂƵƐĞ�ŝƚ�ĚĞŵĂŶĚƐ�ƚŚĞ�ŝŶƚĞƌŶƐ�ƌĞĂĐŚ�Ă�ĐĞƌƚĂŝŶ�ŚŝŐŚĞƌ�ůĞǀĞů͙�ŝĨ�ƚŚĞǇ�ĂƌĞ�
ƐƵĐĐĞƐƐĨƵůůǇ�ƚŽ�ĚŽ�ǁŽƌŬ�ŝŶ�ƚŚŝƐ�ƉƌŽũĞĐƚ͘�dŚĞǇ�ŶĞĞĚ�ĐƌŝƟĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ĂŶĚ�ƉƌŽďůĞŵͲƐŽůǀŝŶŐ�ƐŬŝůůƐ�ƚŚĂƚ�
ĐŽŵĞ�ĨƌŽŵ�Ă�ůŽƚ�ŽĨ�ŚĂŶĚƐͲŽŶ�ĞǆƉĞƌŝĞŶĐĞ͘

�ŬĂŵĂŝ�ŝƐ�ƚŽ�ŵĞ�Ă�ǀĞƌǇ�ĞīĞĐƟǀĞ�ĂŶĚ�ĞĸĐŝĞŶƚ�ƵƐĞ�ŽĨ�ŽƵƌ�ĨƵŶĚŝŶŐ�ĨŽƌ�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�dŚĞǇ�ũƵƐƚ�
ĚŽ�ŝƚ�ƌĞĂůůǇ�ǁĞůů͘



BROADER CONTRIBUTIONS TO HAWAI‘I’S STEM WORKFORCE DEVELOPMENT 
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��ŵĂũŽƌ�ĐŽŵƉŽŶĞŶƚ�ŽĨ��t/�ŝƐ�/^�� Ɛ͛�WƌŽĨĞƐƐŝŽŶĂů��ĞǀĞůŽƉŵĞŶƚ�WƌŽŐƌĂŵ�;W�WͿ͘�dŚĞ�W�W�ŝŵŵĞƌƐĞƐ�
ĞĂƌůǇ�ĐĂƌĞĞƌ�ƐĐŝĞŶƟƐƚƐ�ĂŶĚ�ĞŶŐŝŶĞĞƌƐ�;ŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ͕�ƉŽƐƚĚŽĐƐ͕�ĂŶĚ�ƉƌŽĨĞƐƐŝŽŶĂůƐͿ�ŝŶ�Ă�ƉƌŽĨĞƐƐŝŽŶĂů�
ĚĞǀĞůŽƉŵĞŶƚ�ĞǆƉĞƌŝĞŶĐĞ�ǁŚĞƌĞ�ƚŚĞǇ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�͞ƚĞĂĐŚŝŶŐ�ůĂď͟�ĞŶǀŝƌŽŶŵĞŶƚƐ�ƐƵĐŚ�
ĂƐ�ƚŚĞ��ŬĂŵĂŝ�/ŶƚĞƌŶƐŚŝƉ�WƌŽŐƌĂŵ͕�ĐŽůůĞŐĞ�ĐŽƵƌƐĞƐ͕�ĂŶĚ�ŽƚŚĞƌ�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂĐƟǀŝƟĞƐ͘�/^���ĂŶĚ�
�t/�ŚĂǀĞ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ůŽĐĂů�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐŝƟĞƐ�ŝŶ�,ĂǁĂŝ͚ŝ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ŝŶĚŝŐĞŶŽƵƐ�ŚŝŐŚͲƚĞĐŚ�ǁŽƌŬĞƌƐ͘�

��ƚŽƚĂů�ŽĨ�ϭϭϲ��t/�ƉĂƌƟĐŝƉĂŶƚƐ�ŚĂǀĞ�ĐŽŵƉůĞƚĞĚ�
ƚŚĞ�W�W͕ �ŝŶĐůƵĚŝŶŐ�ϭϱ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĂǁĂŝ͚ŝ� 
ĨĂĐƵůƚǇ�ŵĞŵďĞƌƐ͘�

DĂƵŝ�ŶŽǁ�ŚĂƐ�Ă�ϰͲǇĞĂƌ�ĚĞŐƌĞĞ�ƉƌŽŐƌĂŵ�ƚŚĂƚ�
ƉƌĞƉĂƌĞƐ�ƐƚƵĚĞŶƚƐ�ĨŽƌ�ůŽĐĂů�ƚĞĐŚ�ũŽďƐ͘

hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĂǁĂŝ͚ŝ�;h,Ϳ�DĂƵŝ��ŽůůĞŐĞ�ŚĂƐ�
ĚŽƵďůĞĚ�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐĂƉĂĐŝƚǇ�ŽĨ�ŝƚƐ�ϮͲǇĞĂƌ�
ĞŶŐŝŶĞĞƌŝŶŐ�ƚĞĐŚŶŽůŽŐǇ�ĚĞŐƌĞĞ͘

^ŝǆ�ŽĨ�ĞŝŐŚƚ�ŐƌĂĚƵĂƚĞƐ�ƚŽ�ĚĂƚĞ�ŚĂǀĞ�ƚĞĐŚ�ũŽďƐ�ŽŶ�
DĂƵŝ͘�/Ŷ�ƚŚĞ�ƐŵĂůů�ĐŽŵŵƵŶŝƚǇ�ŽĨ�DĂƵŝ͕�ƚŚĞƐĞ�
ŶƵŵďĞƌƐ�ŵĂŬĞ�Ă�ůĂƌŐĞ�ĚŝīĞƌĞŶĐĞ͘

�ŬĂŵĂŝ�ŚĂƐ�ŚĞůƉĞĚ�ƚŽ�ĐƌĞĂƚĞ�Ă�ůŽĐĂů�ŝŶƐƟƚƵƟŽŶĂů�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ŚĞůƉƐ�ŵĞĞƚ�ƚŚĞ�ƐƚĂƚĞ Ɛ͛�ŶĞĞĚ�ĨŽƌ�
Ă�ŚŝŐŚͲƚĞĐŚ�ǁŽƌŬĨŽƌĐĞ͘�EĞǁ�ŚŝŐŚͲƚĞĐŚ�ĐŽůůĞŐĞ�ƚƌĂŝŶŝŶŐ�ƉƌŽŐƌĂŵƐ͕�ŶĞǁ�ĐŽƵƌƐĞƐ�ĂŶĚ�ůĂďŽƌĂƚŽƌǇ�ĨĂĐŝůŝƟĞƐ͕�
ĐĂƌĞĨƵůůǇ�ĞŶŐŝŶĞĞƌĞĚ�ŝŶƚĞƌŶƐŚŝƉƐ͕�ĂƌƟĐƵůĂƟŽŶ�ǁŝƚŚ�ƐƚĂƚĞǁŝĚĞ�ĐŽŵŵƵŶŝƚǇ�ĐŽůůĞŐĞƐ͕�ĂŶĚ�ĂŶ�/^���ĐŚĂƉƚĞƌ�
ŝŶ�,ĂǁĂŝ͚ŝ�ĂƌĞ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ŵĂŶǇ�ŵƵƚƵĂůůǇ�ĂĚǀĂŶƚĂŐĞŽƵƐ�ŝŶƐƟƚƵƟŽŶĂů�ƌĞůĂƟŽŶƐŚŝƉƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞƐ�ďƵŝůƚ�
ƚŚƌŽƵŐŚ�ƚŚĞ��t/�ŝŶǀĞƐƚŵĞŶƚ͘

KƵƚĐŽŵĞƐ�ĨƌŽŵ�ŝŶƚĞŐƌĂƟŶŐ�ƚŚĞ�W�W�ŝŶƚŽ��t/�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�ŝŶ�ŵŽƌĞ�ĚĞƚĂŝů�ŝŶ�Ă�ĐŽŵƉĂŶŝŽŶ�ďƌŝĞĨ͕ �The 
h�^��/ŶƐƟƚƵƚĞ�ĨŽƌ�^ĐŝĞŶƟƐƚ�ĂŶĚ��ŶŐŝŶĞĞƌ��ĚƵĐĂƚŽƌƐ͘

RESEARCH FINDINGS THAT INFORM THE BROADER FIELD

/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ĚŝƌĞĐƚůǇ�ƐƵƉƉŽƌƟŶŐ�ƐƚƵĚĞŶƚ�ƉĂƌƟĐŝƉĂŶƚƐ�ĂŶĚ�ĚĞǀĞůŽƉŝŶŐ�ŝŶƐƟƚƵƟŽŶĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕��t/�
ŚĂƐ�ƐƵƉƉŽƌƚĞĚ�ƌĞƐĞĂƌĐŚ�ƐƚƵĚŝĞƐ͕�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ�ƚŽŽůƐ͕�ĂŶĚ�ƌĞĮŶĞŵĞŶƚƐ�ŽĨ�ƐƚƌĂƚĞŐŝĞƐ�ƚŚĂƚ�ŚĂǀĞ�
ƉŽƐŝƟŽŶĞĚ�ƚŚĞ�ƉƌŽŐƌĂŵ�ƚŽ�ŝŶĨŽƌŵ�ƚŚĞ�ďƌŽĂĚĞƌ�ĮĞůĚ�ŽĨ�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�,ĞƌĞ�ǁĞ�ŚŝŐŚůŝŐŚƚ�ũƵƐƚ�Ă�
ĨĞǁ�ŬĞǇ�ŝĚĞĂƐ�ĂŶĚ�ƚŽŽůƐ�ŽĨ�ŵĞƌŝƚ�ŐĞŶĞƌĂƚĞĚ�ďǇ��t/�ǁŝƚŚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƚŽ�ŝŶĨŽƌŵ�ŽƚŚĞƌ�ƐŝŵŝůĂƌ�ĞīŽƌƚƐ�ĂŶĚ�
ƚŽ�ƐƉƵƌ�ƚŚĞ�ƌĞĮŶĞŵĞŶƚ�ŽĨ�ŝƚƐ�ŽǁŶ�ĞīŽƌƚƐ͘

&ŝŶĚŝŶŐƐ�ĂďŽƵƚ��īĞĐƟǀĞ�WƌŽĨĞƐƐŝŽŶĂů��ĞǀĞůŽƉŵĞŶƚ

/Ŷ�Ă�ƐƚƵĚǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚŝŶ��t/�ďǇ�/^��͕�ĂŶ�ĂƐƐĞƐƐŵĞŶƚ�ƚŽŽů�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƐƉĞĐŝĮĐ͕�
ŽďƐĞƌǀĂďůĞ�͞ŝŶƋƵŝƌǇ�ŝŶĚŝĐĂƚŽƌƐ͟�ƚŚĂƚ�ĐŽƵůĚ�ĂƐƐĞƐƐ�ŚŽǁ�ǁĞůů�/^�� Ɛ͛�WƌŽĨĞƐƐŝŽŶĂů��ĞǀĞůŽƉŵĞŶƚ�WƌŽŐƌĂŵ�
ƉĂƌƟĐŝƉĂŶƚƐ�ĂĐĐŽŵƉůŝƐŚĞĚ�ĚĞƐŝŐŶŝŶŐ͕�ƚĞĂĐŚŝŶŐ͕�ĂŶĚ�ĂƐƐĞƐƐŝŶŐ�ĂŶ�ŝŶƋƵŝƌǇ�ĂĐƟǀŝƚǇ͘�;DŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�
ĂďŽƵƚ�ƚŚŝƐ�ƚŽŽů�ĂŶĚ�ŽƚŚĞƌ�ƉĂƉĞƌƐ�ĂďŽƵƚ�ƚŚĞ�W�W�ĐĂŶ�ďĞ�ĨŽƵŶĚ�Ăƚ ŝƐĞĞ͘ƵĐƐĐ͘ĞĚƵͬƉƵďůŝĐĂƟŽŶƐͬ
ƉƌŽĐĞĞĚŝŶŐƐͬǀŽůƵŵĞͲĂďƐƚƌĂĐƚƐ͘Śƚŵů͘Ϳ�

hƐŝŶŐ�ƚŚĞ�ŝŶƋƵŝƌǇ�ŝŶĚŝĐĂƚŽƌ�ƚŽŽů͕�ƌĞƐĞĂƌĐŚ�ĮŶĚŝŶŐƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ĂďŽƵƚ�ϵϱй�ŽĨ�W�W�ƉĂƌƟĐŝƉĂŶƚƐ�
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dŚĞ�/^���WƌŽĨĞƐƐŝŽŶĂů��ĞǀĞůŽƉŵĞŶƚ�WƌŽŐƌĂŵ�
ŚĂƐ�ŝŶǀŽůǀĞĚ�ϮϰϬ�ĂĐƟǀĞ�Žƌ�͞ƉƌŝŵĂƌǇ͟�
ƉĂƌƟĐŝƉĂŶƚƐ�ĨŽƌ�ŽǀĞƌ�Ă�ĚĞĐĂĚĞ͘�dŚĞƐĞ�ŐƌĂĚƵĂƚĞ�
ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƉŽƐƚĚŽĐƐ�ůĞĂƌŶĞĚ�ƚŽ�ƐƵĐĐĞƐƐĨƵůůǇ�
ŝŶƚĞŐƌĂƚĞ�ŝŶƋƵŝƌǇ�ĂŶĚ�ŝŶĐůƵƐŝǀĞ�ƚĞĂĐŚŝŶŐ�
ƐƚƌĂƚĞŐŝĞƐ�ŝŶƚŽ�ƚŚĞŝƌ�ŽǁŶ�ŝŶƐƚƌƵĐƟŽŶ͘�dŚĞǇ�ŚĂǀĞ�
ƉĂƌƟĐŝƉĂƚĞĚ�ŝŶ�ĂŶĚ�ůĞĂƌŶĞĚ�ĂďŽƵƚ�ŐĞŶĞƌĂƟŶŐ�
ĂŶĚ�ĂƐƐĞƐƐŝŶŐ�ůĞĂƌŶŝŶŐ�ŽďũĞĐƟǀĞƐ͘�dŚĞǇ�ŚĂǀĞ�
ŐĂŝŶĞĚ�ƉƌŽĨĞƐƐŝŽŶĂů�ƐŬŝůůƐ�ŝŶĐůƵĚŝŶŐ�ƚĞĂŵǁŽƌŬ͕�
ŵĞŶƚŽƌŝŶŐ͕�ůĞĂĚĞƌƐŚŝƉ͕�ƉƌŽũĞĐƚ�ŵĂŶĂŐĞŵĞŶƚ͕�
ĂŶĚ�ĐŽůůĂďŽƌĂƟŽŶ͘���ƚŚŝƌĚ�ŚĂǀĞ�ĂĚǀĂŶĐĞĚ�ŝŶƚŽ�
ƚŚĞ�^d�D�ǁŽƌŬĨŽƌĐĞ�;ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϰϯ�ŝŶƚŽ�
ĂĐĂĚĞŵŝĐ�ƉŽƐŝƟŽŶƐ͖�ϯϮ�ŝŶƚŽ�ŶŽŶͲĂĐĂĚĞŵŝĐ�
ƉŽƐŝƟŽŶƐͿ͘�dŚĞ�ŽƚŚĞƌƐ�ĂƌĞ�ĐŽŶƟŶƵŝŶŐ�ƚŚĞŝƌ�
ƐƚƵĚŝĞƐ�ĂŶĚ�ǁŝůů�ĂĚǀĂŶĐĞ�ŝŶƚŽ�ĐĂƌĞĞƌƐ�ƐŽŽŶ͘�

ї

ї



ŝŶƚĞŐƌĂƚĞ�ǁŚĂƚ�ƚŚĞǇ�ůĞĂƌŶ�ŝŶƚŽ�ƚŚĞŝƌ�ƚĞĂĐŚŝŶŐ�ĞǆƉĞƌŝĞŶĐĞ͕�ϳϬй�ǁŝƚŚ�Ă�ŚŝŐŚ�ůĞǀĞů�ŽĨ�ƉƌŽĮĐŝĞŶĐǇ͘�dŚŝƐ�ŝƐ�
ŝŵƉŽƌƚĂŶƚ�ďĞĐĂƵƐĞ�ǀĞƌǇ�ĨĞǁ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĞīŽƌƚƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƐƵĐŚ�Ă�ŚŝŐŚ�
ůĞǀĞů�ŽĨ�ŝŵƉůĞŵĞŶƚĂƟŽŶ͕�ŝ͘Ğ͕͘�ƚŚĞŝƌ�ƉĂƌƟĐŝƉĂŶƚƐ�ƉƵƚ�ŝŶƚŽ�ƉƌĂĐƟĐĞ�ƚŚĞ�ƐƚƌĂƚĞŐŝĞƐ�ƚŚĞǇ�ůĞĂƌŶ͘�

/^���ĞǆƉĞƌŝĞŶĐĞ�ŚĂƐ�ƐŚŽǁŶ�ƚŚĂƚ�ĞīĞĐƟǀĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƚĂŬĞƐ�ŵƵůƟƉůĞ�ĐǇĐůĞƐ�ŽĨ�ůĞĂƌŶŝŶŐ͕�
ƉƌĂĐƟĐĞ͕�ĂŶĚ�ƌĞŇĞĐƟŽŶ͘�/Ŷ�ƚŚĞ�ĂďŽǀĞ�ƐƚƵĚǇ͕ �ƚŚĞƌĞ�ǁĂƐ�Ă�ŵŽĚĞƌĂƚĞ�ƉŽƐŝƟǀĞ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�
ŝŶƋƵŝƌǇ�ŝŶĚŝĐĂƚŽƌ�ƐĐŽƌĞ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ǇĞĂƌƐ�ƚŚĞ�ůĞĂĚĞƌ�ǁĂƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�W�W͘ �dŚĞƐĞ�ĮŶĚŝŶŐƐ�
ŵĂƚĐŚ�ǁŚĂƚ�ƚŚĞ�ƉƌŽũĞĐƚ�ŚĂƐ�ŽďƐĞƌǀĞĚ�ĨŽƌ�ŵĂŶǇ�ǇĞĂƌƐ͕�ŶĂŵĞůǇ͕ �ƚŚĂƚ�ŝƚ�ŝƐ�ƵƐƵĂůůǇ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ĐǇĐůĞ�ŽĨ�
ƚŚĞ�W�W�ƚŚĂƚ�ƉĂƌƟĐŝƉĂŶƚƐ�ŐĂŝŶ�Ă�ƐŽůŝĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŚŽǁ�ƚŽ�ĚĞƐŝŐŶ�ĂŶ�ŝŶƋƵŝƌǇ�ĂĐƟǀŝƚǇ͘

��ƚŽŽů�ĂŶĚ�ƉƌŽƚŽĐŽů�ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�Ă�ƐƚƵĚǇ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĂƐƐĞƐƐ�W�W�ƉĂƌƟĐŝƉĂŶƚƐ͛�ŐĂŝŶƐ�
ŝŶ�ƚŚĞŝƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŝŶĐůƵƐŝǀĞ�ƚĞĂĐŚŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͘�hƐŝŶŐ�ƚŚŝƐ�ƚŽŽů͕�ĮŶĚŝŶŐƐ�ĨƌŽŵ�Ă�ƉƌĞͲƉŽƐƚ�
ĂƐƐĞƐƐŵĞŶƚ�ŝŶĚŝĐĂƚĞĚ�Ă�ƐƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ŝŶ�ƉĂƌƟĐŝƉĂŶƚƐ͛�ƌĞƚĞŶƟŽŶ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�
ŝŶĐůƵƐŝǀĞ�ƚĞĂĐŚŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�Ă�ǇĞĂƌ�ĂŌĞƌ�ƚŚĞŝƌ�ůĞĂƌŶŝŶŐ�ĂďŽƵƚ�ƚŚĞ�ƐƚƌĂƚĞŐŝĞƐ͘
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�ŬĂŵĂŝ�ŝŶƚĞƌŶƐ�ŽĨ�Ăůů�ĞƚŚŶŝĐŝƟĞƐ�ĂŶĚ�ŽĨ�ďŽƚŚ�ŐĞŶĚĞƌƐ�ƉĞƌƐŝƐƚ�ŝŶ�^d�D�ĐĂƌĞĞƌƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƌĂƚĞ͘�dŚĞƌĞ�
ŚĂǀĞ�ďĞĞŶ�ŶŽ�ŐĞŶĚĞƌ�Žƌ�ĞƚŚŶŝĐŝƚǇͲƌĞůĂƚĞĚ�ĚŝīĞƌĞŶĐĞƐ�ĂƐ�ƚǇƉŝĐĂůůǇ�ƐĞĞŶ�ŝŶ�ĐŽůůĞŐĞ�ƉĞƌƐŝƐƚĞŶĐĞ�ƌĂƚĞƐ͘�

'W��ƵƉŽŶ�ĞŶƚƌĂŶĐĞ�ŝŶƚŽ�ƚŚĞ��ŬĂŵĂŝ�ŝŶƚĞƌŶƐŚŝƉ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�Ă�ĚĞƚĞƌŵŝŶŝŶŐ�ĨĂĐƚŽƌ�ŝŶ�ƚŚĞ�ƌĞƚĞŶƟŽŶ�
ŝŶ�^d�D͘�dŚĞ�'W��ŽĨ�ŝŶƚĞƌŶƐ�ƵƉŽŶ�ĂĐĐĞƉƚĂŶĐĞ�ŝƐ�ĨƌŽŵ�Ϯ͘Ϯ�ƚŽ�ϰ͘Ϭ͕�ǁŝƚŚ�Ă�ŵĞĚŝĂŶ�ŽĨ�ϯ͘ϯ͘�/ŶƚĞƌŶƐ�ǁŝƚŚ�
ŚŝŐŚĞƌ�'W�Ɛ�ĚŝĚ�ŶŽƚ�ŚĂǀĞ�Ă�ŚŝŐŚĞƌ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ƐƚĂǇŝŶŐ�ŝŶ�^d�D͘

EĞǁ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŶ�ƉƌŽũĞĐƚ�ĂŶĚ�ŵĞŶƚŽƌͲŵĞŶƚĞĞ�
ƌĞůĂƟŽŶƐŚŝƉƐ�ƉƌŽǀŝĚĞƐ�ŝŵƉŽƌƚĂŶƚ�ůĞƐƐŽŶƐ�ůĞĂƌŶĞĚ�ĨŽƌ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŵĞŶƚŽƌŝŶŐ͕�ĂƐ�Ă�ƋƵŽƚĞ�ĨƌŽŵ�ƚŚĞ��t/�
ĂŶŶƵĂů�ƌĞƉŽƌƚ�ƐƵŐŐĞƐƚƐ͗�dŚĞƐĞ�ĮŶĚŝŶŐƐ�ŝŶĨŽƌŵ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŵĞŶƚŽƌŝŶŐʹʹĂŶ�ĞǆƚƌĞŵĞůǇ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌƚ�
ŽĨ�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ�ʹʹƚŚĂƚ�ŚĂƐ�ůĂƌŐĞůǇ�ĨŽĐƵƐĞĚ�ŽŶ�ĞǀĞƌǇƚŚŝŶŐ�ĞǆĐĞƉƚ�ƚŚĞ�ƚƌĂŝŶĞĞ͛Ɛ�ĂĐƚƵĂů�^d�D�
ǁŽƌŬ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ǀĂƐƚ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞŝƌ�ĞǆƉĞƌŝĞŶĐĞ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŶƐŚŝƉ͘

SUMMARY STATEMENT
�ǀŝĚĞŶĐĞ�ĐŝƚĞĚ�ŝŶ�ƚŚŝƐ�ďƌŝĞĨ�ŝůůƵƐƚƌĂƚĞƐ�ŚŽǁ��t/�ĂŶĚ�/^���ŚĂǀĞ�ĐŽŶƚƌŝďƵƚĞĚ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ǁĂǇƐ͘�
dŚĞ�ƉƌŽŐƌĂŵƐ�ŚĂǀĞ�ƐƵƉƉŽƌƚĞĚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ŝŶƚĞƌŶƐ͕�ĂŝĚĞĚ�ǁŽƌŬĨŽƌĐĞ�ĚĞǀĞůŽƉŵĞŶƚ�
ŝŶ�,ĂǁĂŝ͚ŝ͕�ďƵŝůƚ�ŝŶƐƟƚƵƟŽŶĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ĂŶĚ�ĐƌĞĂƚĞĚ�ƚŽŽůƐ�ƚŚĂƚ�ďƵŝůĚ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ďĂƐĞ�ŽĨ�ƚŚĞ�
^d�D�ĞĚƵĐĂƟŽŶ�ĐŽŵŵƵŶŝƚǇ͘�dŚĞƐĞ�ĐŽŶƚƌŝďƵƟŽŶƐ�ĂƌĞ�Ăůů�ƚŚĞ�ĚŝƌĞĐƚ�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƐƵƐƚĂŝŶĞĚ͕�ůŽŶŐͲƚĞƌŵ�
ĐŽŵŵŝƚŵĞŶƚ�ŽĨ�/^���ĂŶĚ��t/͘�

/ŶǀĞƌŶĞƐƐ�ZĞƐĞĂƌĐŚ͕�Ă�ŶĂƟŽŶĂů�ĞĚƵĐĂƟŽŶ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĐŽŶƐƵůƟŶŐ�ŐƌŽƵƉ�ŚĞĂĚƋƵĂƌƚĞƌĞĚ�ŝŶ�EŽƌƚŚĞƌŶ��ĂůŝĨŽƌŶŝĂ͕
ŚĂƐ�ŽǀĞƌ�Ϯϱ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝĞŶĐĞ�ƐƚƵĚǇŝŶŐ�ůŽĐĂů͕�ƐƚĂƚĞ͕�ĂŶĚ�ŶĂƟŽŶĂů�ŝŶǀĞƐƚŵĞŶƚƐ

�ŝŶ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ĞĚƵĐĂƟŽŶ͘

/ŶǀĞƌŶĞƐƐ�ZĞƐĞĂƌĐŚ�Ύ�W͘K͘��Žǆ�ϯϭϯ͕�/ŶǀĞƌŶĞƐƐ͕����ϵϰϵϯϳ�Ύ�WŚ͗�ϰϭϱͲϲϲϵͲϳϭϱϲ�Ύ�&Ăǆ͗�ϰϭϱͲϲϲϵͲϳϭϴϲ
ǁǁǁ͘ŝŶǀĞƌŶĞƐƐͲƌĞƐĞĂƌĐŚ͘ŽƌŐ

ї

ї

ї

ї

sŝƐŝƚ�ƚŚĞ�/ŶǀĞƌŶĞƐƐ�ZĞƐĞĂƌĐŚ�ǁĞďƐŝƚĞ�Ăƚ�
ŝŶǀĞƌŶĞƐƐͲƌĞƐĞĂƌĐŚ͘ŽƌŐͬĂďƐƚƌĂĐƚƐͬĂďϮϬϭϰͲ
ϬϲͺZƉƚͺ�ŬĂŵĂŝͺ�ƌŝĞĨƐ͘Śƚŵů�ƚŽ�ǀŝĞǁ�ƚǁŽ�
ƌĞůĂƚĞĚ�ďƌŝĞĨƐ͗�dŚĞ�h�^��/ŶƐƟƚƵƚĞ�ĨŽƌ�^ĐŝĞŶƟƐƚ�
Θ��ŶŐŝŶĞĞƌ��ĚƵĐĂƚŽƌƐ͕�ĂŶĚ�dŚĞ��ĞƐŝŐŶ�ĂŶĚ�
�ǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ��ŬĂŵĂŝ�tŽƌŬĨŽƌĐĞ�/ŶŝƟĂƟǀĞ͘

ї

&ƵŶĚŝŶŐ�ĨŽƌ��t/�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ĨƌŽŵ�ŵƵůƟƉůĞ�ƐŽƵƌĐĞƐ�ŽǀĞƌ�ŵĂŶǇ�ǇĞĂƌƐ͕�
ŝŶĐůƵĚŝŶŐ͗�EĂƟŽŶĂů�^ĐŝĞŶĐĞ�&ŽƵŶĚĂƟŽŶ�;�^dͲϵϴϳϲϳϴϯ͕��^dͲϬϳϭϬϲϵϵ͕��^dͲ
ϬϴϯϲϬϱϯ͕��^dͲϬϴϱϬϱϯϮͿ͖��ŝƌ�&ŽƌĐĞ�KĸĐĞ�ŽĨ�^ĐŝĞŶƟĮĐ�ZĞƐĞĂƌĐŚ�;�&K^ZͿ�;ǀŝĂ�
E^&��^dͲϬϳϭϬϲϵϵ�ĂŶĚ�&�ϵϱϱϬͲϭϬͲϭͲϬϬϰϰͿ͖�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĂǁĂŝŝ�sŝĐĞ�WƌĞƐŝĚĞŶƚ�
ĨŽƌ�ZĞƐĞĂƌĐŚ�ŽĸĐĞ͖�dŚŝƌƚǇ�DĞƚĞƌ�dĞůĞƐĐŽƉĞ�/ŶƚĞƌŶĂƟŽŶĂů�KďƐĞƌǀĂƚŽƌǇ͖�
EĂƟŽŶĂů�^ŽůĂƌ�KďƐĞƌǀĂƚŽƌǇ͖��ŝƌ�&ŽƌĐĞ�ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ��ŝƌĞĐƚĞĚ��ŶĞƌŐǇ�
�ŝƌĞĐƚŽƌĂƚĞ͘�DŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ��t/�ĐĂŶ�ďĞ�ĨŽƵŶĚ�Ăƚ͗�ĂŬĂŵĂŝŚĂǁĂŝŝ͘ŽƌŐ͘
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Abstract

The Akamai Internship Program, a major component of the Akamai Workforce Initiative
(AWI), addressed workforce needs in Hawai‘i, where workforce shortfalls have the
potential to impede U.S. leadership in astronomy and space surveillance, and the
situation exemplifies problems faced by many large, remotely located facilities.
Construction of the Daniel K. Inouye Solar Telescope (DKIST) has begun on the summit
of Haleakala (Maui), and ground breaking for the Thirty Meter Telescope (TMT)
International Observatory on Mauna Kea (Hawai‘i Island) is planned for this fall.
Workforce needs for both telescopes have been increasing, and affect all existing
facilities and projects, including the Maui Space Surveillance Complex and sub-
contractors that carry out maintenance, operation, and R&D for the Air Force. Since its
inception, AWI has prioritized inclusion of people from diverse backgrounds, especially
those from groups underrepresented in STEM. The goals of the program are to advance
local students into the tech workforce, and increase the participation of underrepresented
groups in STEM. Akamai has a long-standing success for engaging and retaining
underrepresented and under-served populations. Approximately 33% of Akamai



Internship alumni are community college students, 40% are women, 23% are Native
Hawaiians/Pacific Islanders, and more than 50% are from under-represented minority
groups. Through this project, a long-term retention of >80% of Akamai undergraduate
interns in STEM degrees and careers has been accomplished, an important outcome
when compared to national STEM graduation rates (<40%). More than 100 alumni are
now in STEM jobs (2/3 in Hawai‘i), and a steady flow continues to enter the workforce.
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